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A bstract
THE INTERRELATIONSHIPS OF PARENT, TEACHER, AND STUDENT ATTITUDES 
TOWARD MATHEMATICS AND STUDENT ACHIEVEMENT IN MATHEMATICS
by
SAndra Cowan Blevins
Purpose, The purpose of th is  study was to  measure and analyse  the 
re la tio n sh ip s  between th e  expressed a t t i tu d e s  toward mathematics of 
se le c te d  seventh  grade s tu d e n ts , th e ir  p a re n ts , and th e i r  former 
elem entary school teachers and to  r e la te  these  a t t i tu d e s  to  studen t 
achievement In  mathematics in  elem entary school.
Methods. One hundred and fo r ty -n in e  s tu d e n ts , comprising th ree  
groups, were se le c te d  from a popu lation  of 500 seventh  g rad e rs , along 
w ith  212 p a ren ts  and 86 former elem entary teachers of these  s tu d e n ts .
A ttitu d e  toward mathematics was measured u t i l i z in g :  (a) D utton 's A ttitu d e
Toward A rithm etic , Form C ( fo r  s tu d e n ts ) , (b) U n ivers ity  o f C a lifo rn ia  
A ttitu d e  Scale  Three ( fo r  te a c h e rs ) , and (c) U n iversity  of C a lifo rn ia  
A ttitu d e  Scale Three (modified fo r  p a re n ts ) .  Y early mathematics grades 
were ob tained , and the elem entary school g rade-po in t-average  in  mathematics 
fo r  each s tu d en t was c a lc u la te d . The Sample S tudent Group consisted  of 
31 s tuden ts whose p a ren ts  and teachers responded to  the s t t i t u d ln a l  
s c a le s . Group A co n sis ted  of 75 s tu d en ts  fo r  whom paren t a t t i tu d e  scores 
and no t teacher a t t i tu d e  scores were a v a ila b le , and Group B consis ted  of 
43 s tuden ts  fo r  whom teacher a t t i tu d e  sco res and n o t paren t a t t i tu d e  
scores were a v a ila b le . The fallow ing re la tio n sh ip s  were examined:
(a) s tu d en t and p a ren t a t t i tu d e s ,  (b) s tu d en t and teach e r a t t i tu d e s ,
(c) s tu d en t a t t i tu d e s  and s tu d en t grades In  m athem atics, (d) teacher 
a t t i tu d e s  and s tu d en t grades in  m athem atics, (e) teacher and paren t 
a t t i tu d e s ,  and (f )  s tu d en t a t t i tu d e s  and th e  a t t i tu d e s  of teachers and 
p a ren ts  toward mathematics considered sim ultaneously .
F ind ings. The find ings o f the  study revealed  th a t :
1. There was a s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of s tu d en ts  
toward mathematics and the a t t i tu d e s  of th e ir  paren ts toward m athem atics.
2. There was no s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of s tu d en ts  
toward mathematics upon completing elem entary school and the a t t i tu d e s  
of the  students* former elem entary teachers toward m athem atics.
3. There was a s ig n if ic a n t  re la tio n s h ip  between the  a t t i tu d e s  of s tuden ts  
toward mathematics and the  g rsde-po in t-averages of the  s tuden ts In 
mathematics upon completing elem entary school.
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4. There was no s ig n if ic a n t  re la tio n s h ip  between the  a t t i tu d e s  o f  
s tu d e n ts ' former elem entary teachers toward mathematics and the 
g rade-poin t-averagee o f the  s tuden ts in  mathematics upon completing 
elam entary s choo1.
5. There was no s ig n if ic a n t  re la tio n sh ip  between th e  a t t i tu d e s  of 
s tu d e n ts ' former elem entary teachers toward mathematics and the  
a t t i tu d e s  of the  s tu d e n ts ' p a ren ts  toward m athematics.
6. There was a s ig n if ic a n t  re la tio n sh ip  between th e  a t t i tu d e s  of s tu d en ts  
toward mathematics and the  a t t i tu d e s  o f former elem entary teachers and 
th e  p a ren ts  o f the  s tu d en ts  toward mathematics when considered 
sim ultaneously .
Student a t t i tu d e s  toward mathematics were found to  be s ig n if ic a n t ly  
re la te d  to : (a) p a ren t a t t i tu d e s  toward m athem atics, (b) s tuden t grades
in  m athem atics, and (c) th e  a t t i tu d e s  of teachers and p a ren ts  toward 
mathematics considered sim ultaneously . Teacher a t t i tu d e s  toward 
mathematics were not s ig n if ic a n t ly  re la te d  to  e i th e r ;  (a) paren t a t t i tu d e s  
toward m athem atics, (b) s tu d en t a t t i tu d e s  toward m athem atics, or
(c) s tuden t grades in  m athem atics.
Conclusions. The a t t i tu d e s  of s tuden ts  and th e i r  mothers toward 
mathematics were s ig n if ic a n t ly  r e la te d ;  whereas, th e  a t t i tu d e s  of s tu d en ts  
and th e i r  fa th e rs  were n o t. The c o rre la t io n  between the  a t t i tu d e s  o f 
s tu d en ts  and th e i r  mothers toward mathematics was h igher than the 
c o rre la t io n  between the  a t t i tu d e s  of s tu d en ts  and th e  mean a t t i tu d e s  of 
both p aren ts  toward m athem atics. The c o rre la t io n  between s tuden t and 
fa th e r  a t t i tu d e s  toward mathematics was le s s  than the  c o rre la t io n  between 
studen t a t t i tu d e s  and th e  mean a t t i tu d e s  of both  p a ren ts  toward m athem atics. 
Although th e re  was no t a s ig n if ic a n t  c o rre la t io n  between studen t and 
fa th e r  a t t i tu d e s ,  when studen t a t t i tu d e s  were c o rre la te d  w ith  the  mean 
a t t i tu d e s  of both  p a ren ts  toward m athem atics, the  c o rre la tio n  was 
s ig n i f ic a n t .  Even though the re la tio n sh ip  between studen t and teacher 
a t t i tu d e s  was no t s ig n i f ic a n t ,  an Inverse  c o rre la tio n  suggested th a t  
h igher teacher a t t i tu d e s  toward mathematics re su lte d  in  lower studen t 
g rades. A ll o th er c o rre la t io n s  were p o s it iv e . Although teacher a t t i tu d e s  
were n o t s ig n if ic a n t ly  re la te d  to  e i th e r  paren t o r s tuden t a t t i tu d e s  
toward m athem atics, s tu d en t a t t i tu d e s  when c o rre la te d  w ith the  combined 
e f f e c t  of teacher and p aren t a t t i tu d e s  re s u lte d  in  a  s ig n if ic a n t  
re la tio n s h ip .
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Chapter 1 
THE INTRODUCTION
The secondary teach er of mathematics w i l l  probably encounter s tu d en ts  
who have been taught mathematics fo r  sev e ra l years by persons whose main 
a rea  o f I n te r e s t  and e x p e r tis e  i s  no t mathematics. The s tu d e n ts , befo re  
reaching  secondary le v e l ,  may have been in fluenced  by a t t i tu d e s  from many 
sources concerning m athem atics. The p a r t ic u la r  s tuden t a t t i tu d e s  developed 
may be a t t r ib u ta b le  to  p a re n ts , teach e rs , fe llow  s tu d e n ts , o r  s p e c if ic  
in c id e n ts  occurring  in  th e  s tu d e n ts ' exposure to  m athem atics. The 
a t t i tu d e s  may be a t t r ib u ta b le  to  the  a b i l i ty  and performance in  
mathematics of the s tu d e n ts  them selves.
When comparing s tu d en t a t t i tu d e s  w ith paren t and teach e r a t t i tu d e s  
toward m athematics, a s ig n if ic a n t  re la tio n sh ip  may in d ic a te  th a t  the 
s tuden ts have developed a t t i tu d e s  toward mathematics which are  the  same 
or s im ila r  to  those o f p a ren ts  o r teach e rs . A s ig n if ic a n t  re la tio n sh ip  
when comparing s tuden t a t t i tu d e s  and s tuden t grades may in d ic a te  th a t  
s tu d en t a t t i tu d e s  have Influenced studen t grades or th a t s tu d en t grades 
have Influenced s tuden t a t t i tu d e s .
This study examined the In fluences of paren t and teach e r a t t i tu d e s  
upon studen t a t t i tu d e s  toward mathematics and the in flu en ce  of s tuden t 
and teacher a t t i tu d e s  toward mathematics upon s tuden t achievement in  
m athematics. The a t t i tu d e s  toward mathematics developed in  elem entary 
school cannot be ignored by the conscien tious secondary mathematics 
teach e r.
1
The Problem
Statem ent o f th e  Problem
The problem was to  measure and analyze the re la tio n sh ip s  between 
th e  expressed a t t i tu d e s  toward mathematics o f s e le c te d  seventh grade 
s tu d e n ts , t h e i r  p a re n ts , and th e i r  former elem entary school teachers 
and to  r e la te  th ese  a t t i tu d e s  to  s tuden t achievement In mathematics 
In  elem entary school.
Hypotheses
Hypothesis I . There w i l l  be a s ig n if ic a n t  re la tio n sh ip  between 
th e  a t t i tu d e s  of s tu d en ts  toward mathematics and the  a t t i tu d e s  of th e i r  
p a ren ts  toward m athematics.
Hypothesis XX. There w i l l  be a  s ig n if ic a n t  re la tio n sh ip  between 
th e  a t t i tu d e s  o f s tu d en ts  toward mathematics upon completing elem entary 
school and the  a t t i tu d e s  of the  s tu d e n ts ' former elem entary teachers 
toward m athem atics.
Hypothesis I I I . There w il l  be a  s ig n if ic a n t  re la tio n sh ip  between 
the  a t t i tu d e s  o f s tu d en ts  toward mathematics and the  g rade-po in t-averages 
of the  s tu d en ts  In mathematics upon completing elem entary school*
Hypothesis IV. There w il l  be a s ig n if ic a n t  re la tio n sh ip  between 
the  a t t i tu d e s  of s tu d e n ts ' former elem entary teach ers  toward mathematics 
and the g rade-po in t-averages of the  s tu d en ts  in  mathematics upon 
completing elem entary school.
Hypothesis V. There w i l l  be a s ig n if ic a n t  re la tio n sh ip  between 
the a t t i tu d e s  of s tu d e n ts ' former elem entary teachers toward mathematics 
and th e  a t t i tu d e s  of the  s tu d e n ts ' p a ren ts  toward m athematics.
Hypothesis VI, There w i l l  be a s ig n if ic a n t  re la tio n sh ip  between 
th e  a t t i tu d e s  o f s tu d en ts  toward mathematics and the  a t t i tu d e s  of 
former elem entary teach ers  and th e  p a ren ts  o f the  s tu d en ts  toward 
mathematics when considered sim ultaneously*
Assumptions
1. The form ation o f s tuden t a t t i tu d e  toward mathematics i s  a 
cum ulative process Involv ing  Input from the experiences of the 
s tu d en t.
2. The paren t and teach er groups responding were re p re se n ta tiv e  of
the  p a ren tb and teachers of the seventh grade popu lation  from
which th e  Sample Student Group was chosen.
3. A s tu d e n t 's  a t t i tu d e  toward mathematics when te s te d  a t  seventh
grade le v e l was the same o r very s im ila r  to  th a t  s tu d e n t 's
a t t i tu d e  toward mathematics a t  the  time of com pleting elementary 
school.
4. A te a c h e r 's  p resen t a t t i tu d e  toward mathematics I s  the  same o r 
very s im ila r  to  th a t  te a c h e r 's  a t t i tu d e  toward mathematics a t 
the  time the teach e r was teach ing  th e  s tuden ts In  the  Sample 
Student Group.
5. The re la tio n sh ip  of the  data  was l in e a r ,  hom oscendaeticity 
e x is te d , and each o f the  groups was norm ally d is tr ib u te d .
L im ita tions
1. The scope of th is  study was lim ite d  to  th e  seventh grade s tuden ts 
In the  p a r t ic ip a t in g  school system whose teach e rs  and p aren ts  
responded to  the  a t t i tu d e  measure.
2. Only the  cu rren t a t t i tu d e s  toward mathematics of the  s tu d en ts ,
tea ch e rs , and p aren ts  were examined; whereas, mathematics 
achievement fo r  the  p a s t s ix  years  was analyzed.
S ign ificance  o f the  Research 
Charles E, Osgood, George J .  Suci, and Percy H. Tannenbaum (1957) 
have m aintained th a t  a t t i tu d e s  a re  learned . There I s  some evidence th a t 
u ndesirab le  a t t i tu d e s  can be m odified. T herefo re , research  re la te d  to  
the e x is te n ce , occurrence, and development o f a t t i tu d e s  toward 
mathematics I s  needed,
Most re sea rch  attem pting  to  l in k  a t t i tu d e s  toward mathematics w ith 
achievement In  mathematics has Involved th e  use of s tuden t score  on a 
s in g le  mathematics t e s t  to  rep re se n t achievement. Few s tu d ie s  have been 
done using s tuden t grade in  mathematics as the  achievement c r i te r io n ,  
and no s tu d ie s  of a t t i tu d e  a t  seventh  grade le v e l  were lo ca ted  by a 
computer search  In  which th e  achievement c r i te r io n  was the  g rad e -p o in t- 
average o f the s tuden t in  mathematics upon completing elem entary school. 
According to M arshall Bruce Gordon (1975), previous research  a ttem pting  
to r e la te  a t t i tu d e s  toward mathematics to  achievement In  m athematics has 
In d ica ted  no strong  agreement among resea rch e rs  concerning the  degree to  
which s tuden t a t t i tu d e s  and achievement In a rith m e tic  a re  re la te d .
Lewis R. Aiken, J r .  (1976) emphasized th a t  proving teachers a f f e c t  
s tu d en t a t t i tu d e s  toward mathematics I s  d i f f i c u l t .  S tudies comparing 
teacher a t t i tu d e s  toward mathematics w ith  s tu d en t a t t i tu d e s  have 
u su a lly  been performed by te s t in g  only the  a t t i tu d e  of the  cu rren t 
teach e r, Robert Bass P h i l l ip s ,  J r .  (1969) conducted a study a t seventh 
grade le v e l In  which the a t t i tu d e s  of former teachers fo r  th e  l a s t  
th ree  years of elem entary school were examined.
A computer search of the l i t e r a tu r e  loca ted  few s tu d ie s  Involving 
paren t a t t i tu d e s .  Irv in g  Kimball Burbank (1968), George Ivan Levine 
(1972), Thomas Poffenberger and Donald A* Norton (1956, 1959), and 
L e s lie  Donald Weston (1968) a re  among the few resea rch e rs  who have 
analyzed p aren t a t t i tu d e s  toward mathematics.
Most s tu d ie s  have examined e i th e r  p a ren t a t t i tu d e s  o r teacher 
a t t i tu d e s  In  re la tio n sh ip  to  s tuden t a t t i tu d e s  toward mathem atics.
No s tu d ie s  were loca ted  th a t  attem pted to  examine p aren t a t t i tu d e s ,  
teacher a t t i tu d e s ,  and s tuden t a t t i tu d e s  sim ultaneously .
Aiken (1969) and o th e r  resea rchers  have c a lle d  fo r  lo n g itu d in a l 
s tu d ie s . D. T. Campbell (1963) m aintained th a t  reg a rd le ss  of the 
numerous, complex problems In  a t t i tu d e  re sea rch , s tu d ie s  should be 
conducted to  c la r i f y  and supplement p resen t knowledge In th is  a rea . 
T herefo re , th is  study analyzed cumulative s tu d en t a t t i tu d e s  over an 
extended period  of tim e. Student a t t i tu d e s  toward mathematics were 
analyzed In re la tio n sh ip  to  p a re n ta l In flu en ce , the  In fluence  of 
elem entary teachers in  grades 1 through 6, and achievement In  mathematics 
in  grades 1 through 6. These fa c to rs  were analyzed sim ultaneously .
D efin itio n s  of Terms 
Achievement. The c r i te r io n  fo r  achievement in  mathematics i s  the 
o v e ra ll  g rade-po in t-average  in  mathematics of the s tu d en t upon 
completing elem entary school.
A rithm etic  o r Mathematics. The terms a rith m e tic  and mathematics 
a re  used In terchangeably . In  a c tu a l p ra c t ic e ,  the  term a rith m e tic  i s  
probably used more freq u en tly  in  elem entary school (grades 1 -6 ); and 
the term mathematics i s  probably used more freq u en tly  in  secondary 
school.
A ttitu d e  Toward Mathematics. L. L. Thurstone and E* J .  Chave (1929)
defined  a t t i tu d e  a s:
the sunt t o t a l  of a man's In c lin a tio n s  and fe e lin g s , 
p re ju d ice s  o r b ia s ,  preconceived n o tio n s , Ideas, 
f e a rs , th r e a ts  and conv ic tions about any s p e c if ic  
to p ic , (p . 604)
Paraphrasing th is  d e f in i t io n , a t t i tu d e  toward mathematics I s  the  sum 
t o t a l  of an In d iv id u a l 's  in c l in a t io n s  and fe e l in g s , preconceived n o tio n s , 
Id eas, f e a rs , and conv ic tions about m athem atics.
P a re n t. For a given s tu d e n t, the  term p a ren t I s  used to  r e f e r  to  
th e  b io lo g ic a l m other, f a th e r ,  o r le g a l  guardian of th a t  student*
Paren t A ttitu d e  (PA)* For a p a r t ic u la r  s tu d e n t, the  mean o f the 
a t t i tu d e  sco res o f th a t  s tu d e n t 's  p a ren ts  rep re sen ts  paren t a t t i tu d e .
S tudent. The term studen t i s  used to  r e f e r  to  any seventh grader 
p a r t ic ip a t in g  In th e  study .
Student A ttitu d e  (SA). For a p a r t ic u la r  s tu d e n t, th e  a t t i tu d e  
score  of the  s tu d en t rep re sen ts  the  a t t i tu d e  o f th a t  s tuden t toward 
m athem atics.
Student Grade (SG). For a p a r t ic u la r  s tu d e n t, th e  mean of th a t 
s tu d e n t 's  y early  grades in  mathematics fo r the  s ix  years of elem entary 
school rep re se n ts  s tuden t grade or g rade-po in t-average  in  mathem atics.
Teacher. For a  given s tu d e n t, the term teacher i s  used to  re fe r  
to  any in d iv id u a l who has taught th a t s tuden t In  a fu ll- t im e  teach ing  
cap ac ity  w hile th e  s tuden t was In grades 1 through 6 o f elem entary 
school.
Teacher A ttitu d e  (TA). For a p a r t ic u la r  s tu d e n t, the  term teacher 
a t t i tu d e  i s  used to  r e fe r  to  the  mean value of th e  a t t i tu d e  Bcores of 
th a t  s tu d e n t 's  former elem entary teachers toward mathem atics.
Procedures
The re la te d  l i t e r a t u r e  was reviewed.
A. A DATRIX Computer Search provided a l i s t  of re c e n tly  w ritte n  
d is s e r ta t io n s ,  and an ERIC Computer Search provided a d d itio n a l 
re fe ren c es .
B. The l ib r a r ie s  of East Tennessee S ta te  U n iversity  and the 
U niversity  o f Tennessee were searched fo r  p e r t in e n t  jo u rn a l 
a r t i c l e s ,  books, and o th e r m a te r ia ls .
C. Content and relevancy of d is s e r ta t io n s  to  th is  p a r t ic u la r  
study were determ ined through D isse r ta tio n  A bstrac ts  
In te rn a tio n a l  a t East Tennessee S ta te  U n iversity .
An a t t l tu d ln a l  Instrum ent was se le c te d  fo r  each of the  follow ing
groups: (a) s tu d e n ts , (b) te a ch e rs , and (c) p a re n ts .
A. D u tton 's  A ttitu d e  Toward A rithm etic , Form C, waB used fo r  
s tu d e n ts ,
B. U n iversity  o f C a lifo rn ia  A rithm etic A ttitu d e  Scale Three 
was used fo r  teach e rs .
C. U n iversity  o f C a lifo rn ia  A rithm etic  A ttitu d e  Scale Three 
(fo r  teach e rs)  was m odified to  provide a  sc a le  fo r  p a ren ts ,
D* The m odified Instrum ent was adm inistered  sb a f ie ld  t e s t  to  a 
se le c te d  group o f p a ren ts  s im ila r  to  the  p a ren ts  in  the  Sample 
Parent Group, A ttitu d e  sta tem ents on th e  m odified instrum ent 
were analyzed and a r e l i a b i l i t y  c o e f f ic ie n t  c a lcu la te d .
E. The m odified instrum ent was adm inistered  to  a second group of 
p a ren ts  to  examine the v a l id i ty .
F, As an a d d itio n a l Index of v a l id i ty ,  items in  th e  p a ren t sc a le
were compared to  s p e c if ic  a t t i tu d e s  toward mathematics l i s te d  by 
a th ird  group o f p a re n ts ,
3. Perm ission to  use the  Dutton sc a le s  was obtained from 
W ilbur H. D utton| U n iversity  o f C a lifo rn ia .
4. Perm ission to  conduct the  study was obtained  from the school
superin tenden t of the  p a r t ic ip a tin g  school system,
5. In s tru c tio n s  were given to  the  seventh grade teachers and o ther
personnel concerning the  ad m in istra tio n  procedures fo r  the 
a t t i tu d in a l  Instrum ents.
6. P a ren ta l perm ission was obtained In  accordance w ith cu rren t 
g u id e lin es  and le g a l procedures fo r  conducting resea rch .
7. Y early mathematics grades of p a r t ic ip a tin g  s tuden ts fo r
grades 1 through 6 were ob tained  from the permanent reco rd  f i l e ,  
and mathematics g rade-po ln t-averages were c a lcu la te d .
8. The a t t i tu d in a l  instrum ents were given to  the  se le c te d  seventh 
grade studen ts*  th e i r  p a re n ts , and th e i r  former elem entary teachers 
during a chosen week.
9. Data were analyzed by means of the IBM 370/135 computer a t  East 
Tennessee S ta te  U niversity  u t i l i z in g  the  SPSS S t a t i s t i c a l  Package 
fo r  th e  Social Sciences, which involves the  Pearson product-moment 
and m u ltip le  c o rre la t io n  c o e f f ic ie n ts .
10. A summary of the  find ings was p repared , conclusions drawn, and
recommendations made.
O rganization of the  Study 
Chapter I  con ta ins an In tro d u c tio n , a sta tem ent o f the  problem,
hypotheses, assum ptions, l im ita t io n s ,  s ig n if ic a n c e  of the  re sea rch ,
d e f in i t io n s  of term s, p rocedures, and o rgan iza tion  of the  study.
Chapter I I  con ta ins a d iscussion  o f the  re la te d  l i te ra tu re *
Chapter I I I  con ta ins an exp lanation  of th e  methods.and procedures 
used In th e  s e le c tio n  of the  sample and th e  s e le c tio n  and ad m in istra tio n  
of the a t t i tu d e  s c a le s .
Chapter IV con ta ins an exp lanation  of the  treatm ent of the data  
and the  s t a t i s t i c a l  p rocedures.
Chapter V con ta ins the  summary! conclusions, and recommendations 
which re s u lte d  from the a n a ly s is  of the da ta .
Chapter 2 
THE LITERATURE
According to  Thurstone (1959), any symbol, person, ph rase , slogan , 
or idea  toward which an In d iv id u a l can m aintain  an a t t i tu d e  la  re fe rre d  
to  aa a psycholog ical o b je c t . An a t t i tu d e  I s  seldom thought to  e x is t  in  
a complete s ta te  of is o la t io n ;  In s te ad , each a t t i tu d e  I s  thought to  be a 
p a r t  o f a c lu s te r  of a t t i tu d e s  (Krech, C ru tch fie ld , and B allachey, 1962),
D aniel E, Katz and E. S to tland  (1959) s ta te d  th a t  a t t i tu d e s  have 
c o g n itiv e , a f fe c t iv e , and behav io ra l components. An in d iv id u a l has a 
b e l ie f  about an o b jec t— the co g n itiv e  conponent; a fe e lin g , a l ik e  or 
d is l ik e ,  toward the ob jec t— the  a ffe c tiv e  component; and a  way of 
behaving in  terms of the  o b jec t— the behavior or ac tio n  component*
D. C artw right (1959) s ta te d  th a t  moat resea rch  has been on the  a f fe c tiv e  
and cogn itive  elem ents, M artin Fiahbeln (1967) m aintained th a t  the 
a f fe c t iv e  component I s  u su a lly  measured, because i t  I s  considered c e n tra l  
to  an in d iv id u a l 's  a t t i tu d e .
Proving th a t  a p a r t ic u la r  a f fe c t iv e  and co g n itiv e  a t t i tu d e
corresponds w ith  a d e f in i te  behavior i s  no t easy, Leonard Doob (1947)
m aintained th a t two In d iv id u a ls  might have the same a t t i tu d e  and ye t
d i f f e r  in  behavior as a r e s u l t  o f a learned  p a tte rn  of response. W illiam
Deighan (1970) s tre s se d  th a t :
Although th e  measurement of a t t i tu d e s  by a p a r t ic u la r  
instrum ent provides a score fo r  comparison w ith o th ers  
tak ing  the  same Inventory , I t  i s  the  re la tio n s h ip  of 
a t t i tu d e s  to  behavior which i s  most im portan t, (p. 15)
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Katz (1960) c la s s i f ie d  the  four major functions which a t t i tu d e  
performs as the : (a) Instrum ental! a d ju s tiv e , o r u t i l i t a r i a n  fu n c tio n ;
(b) ego-defensive fu n c tio n ; (c) va lues-exp resslve  func tion ; and
(d) knowledge fu n c tio n . In the ego-defensive fu n c tio n , the  a t t i tu d e  
serves to  p ro te c t  th e  person from accepting  b a s ic  tru thB  about h im self 
or the  harsh  r e a l i t i e s  o f th e  e x te rn a l world* A ll In d iv id u a ls  employ 
defense mechanisms, bu t d i f f e r  In  th e  ex ten t to  which they use them,
They a re  o rd in a r i ly  unaware of the  mechanisms a t  the  tim e, but l a t e r  
may r e a l iz e  they a re  using defenses, In  th e  knowledge fu n c tio n , the  
a t t i tu d e  c o n tr ib u te s  to  the  search fo r  meaning, th e  need to  understand, 
and the  tren d  toward o rgan iz ing  percep tions to  provide c la r i ty  and 
consistency .
In the  adjustm ent fu n c tio n , the  In d iv id u a l develops favorab le  
a t t i tu d e s  toward those o b jec ts  which a re  a sso c ia ted  w ith the s a t is f a c t io n  
o f h is  needs and unfavorable a t t i tu d e s  toward o b jec ts  which thw art him 
or punish him. The c lo se r  the o b jec ts  a re  to  a c tu a l need s a t is f a c t io n  
and th e  more they a re  perceived  as re le v a n t to  need s a t i s f a c t io n ,  the  
g re a te r  a re  the  p ro b a b i l i t ie s  of p o s it iv e  a t t i tu d e  form ation. Melton 
Rokeach (1969) In d ica ted  th a t  an in d iv id u a l I s  pred isposed  to  p e rce iv e , 
recogn ize , judge, in te r p r e t ,  le a rn , fo rg e t, r e c a l l ,  and th in k  In  ways 
th a t  a re  congruent w ith h is  a t t i tu d e .
Lee J .  Cronbach (1954) m aintained th a t  lack  of success In  mathe­
m atics co n trib u ted  to  negative  a t t i tu d e s  toward mathematics and 
discouraged s tu d en ts  from tak ing  a d d itio n a l mathematics courses:
No man has succeeded through constan t f a i lu r e .
P up ils  who c o n stan tly  f a l l  mathematics have 
d e fla te d  egos and tend to  develop a t t i tu d e s  
of d is l ik e  and h o s t i l i t y  toward m athem atics.
They do not w illin g ly  e n ro ll  in  a lgebra  c la ss
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because they e re  a f ra id —I t  rep resen te  a 
th rea t*  People p re fe r  success to  f a i lu r e .
They cannot f a l l —I f  they choose not to  run.
Many s a c r i f ic e  a  doub tfu l v ic to ry  to  prevent
d e f la tin g  d e fe a t, (p. 245-246)
Some In d iv id u a ls  a re  taugh t to  p e r s i s t  a f t e r  f a i lu r e ;  o th e rs  a re
s a t i s f ie d  w ith  being con ten t.
Mary Tulock (1957) m aintained th a t  some studen ts were so ten se  
a f t e r  traum atic  experiences involv ing  mathematics th a t  they seemed to  be 
paralyzed* "so r ig id  was th e  s e t  a g a in s t mathematics th a t  some ware 
convinced they ju s t  could no t le a rn  mathematics" (p. 573). Tulock 
advocated the  In terv iew  technique, which Involves b u ild in g  s e l f -  
confidence In the  s tuden t by expecting  success and i n i t i a l l y  asking the  
studen t questions which the  teach e r I s  reasonably sure  the  s tuden t can
answer. Only a f te r  th e  s tu d en t has experienced success and a fe e lin g  of
se lf-co n fid en ce  from answering these sim ple q u e s tio n s , should the  teacher 
proceed to  more d i f f i c u l t  questions o r problems. Tulock recommended the 
follow ing as s te p s  to  follow  In removing em otional blocks from the  
mathematics classroom :
1. Set In d iv id u a l goals so th a t I t  I s  reasonable  to  expect 
th a t  more m athem atical experiences w i l l  culm inate In 
fee lin g s  o f success than  culm inate in  fe e lin g s  of 
f a i lu r e .
2. F requently  judge the  performance a b i l i ty  of each p u p il 
and gear In d iv id u a l expectancy so as to  make p o ss ib le  
numerous i n i t i a l  rewards fo r  su ccessfu l accomplishment 
In  th e  form of v e rb a l confirm ation  of a tta in e d  goa ls , 
good grades on e x e rc ise s , su ccessfu l c la s s  perform ance, 
e tc .
3. S tr iv e  fo r  in te r e s t  by using pu zz les , games, anecdoctal 
m a te r ia ls , m athem atical c o n te s ts , a u d io -v isu a l a id s , 
resource m a te ria ls  from th e  environm ent, e t c . , th a t 
have a m athem atical co n ten t o r im p lica tio n .
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U. P ra ise , in s ta n t ly  and s in c e re ly , accomplishments th a t 
a re  reasonably deserving of p ra is e ,
5. Discover as much as p o ss ib le  about how th e  c h ild  performs 
m athem atical e x e rc ise s .
Such an a n a ly sis  might rev e a l troublesome areas 
o f m isunderstanding.
6. Teach fo r  r e a l  understanding o f m athem atical m anipulations 
and eva lua te  understanding.
a . By having the  s tuden t exp la in  why and how he 
performed as he did  on a p a r t ic u la r  e x e rc ise .
b . By challeng ing  him w ith  problem s i tu a t io n s  
req u ir in g  him to  analyze what the  problem i s ,  
th e  probable s o lu tio n , d i f f e r e n t  methods th a t  
may p o ss ib ly  lead  to  th e  so lu tio n , the  use of 
the  p a r t ic u la r  method, and the te s t in g  of the  
so lu tio n . At each s tag e  th e  c h ild  should be 
ab le  to  give a lu c id  exp lanation  o f why, no t 
j u s t  a ru le  o f thumb.
7. Gradually draw the r e t ic e n t  ch ild  in to  the  group a c t iv i t i e s  
by:
a . Oral answers in  c la s s—being reasonably  sure  th a t  he 
knows the  answer b e fo re  you ask him:
1. I f  he r a is e s  h is  hand d esigna ting  a  w illin g n ess  
to  answer.
2. I f  he has p rev iously  d isp layed  a knowledge of the 
f a c t  in  question .
b . V olunteer board work.
c. M ateria l v o lu n ta r ily  brought In  fo r  c la ss  use,
d. S pecia l re p o rt on a challeng ing  question .
8. Convey to  the c h ild  in  the  b e s t p o ss ib le  way your in te r e s t  in  
him and your concern fo r h is  w elfa re .
9. Show your genuine p leasu re  a t  ou tstand ing  success and 
improvement.
10. R eg is te r d isappointm ent, but cau tio u s ly , in  s i tu a t io n s  
where you a re  reasonably  su re  th e  ch ild  has not performed 
up to  h is  a b i l i ty .
11. Keep the work challeng ing  so th a t  the  c h ild  fe e ls  a sense 
o f accomplishment and s a t is f a c t io n  ra th e r  than h u m ilia tio n .
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12. Avoid c r i t i c i z in g  th e  ch ild  e i th e r  In  p u b lic  or In  p r iv a te .
13. Avoid being s e rc e a t lc .
14. Avoid being c r i t i c a l  of the  c h i ld 's  m athem atical e f fo r ts
except in  a c o n s tru c tiv e  way.
15. Avoid being p a tro n iz in g , (p. 575)
According to  Aiken (1969)t resea rch  concerning a t t i tu d e  toward 
mathematics has g re a tly  increased  s ince  1960. Rosalind L. Felrabend 
(1960) has d iscussed  the  research  performed during the decade of the 
1950s. Aiken (1969) summarized much of the research  performed during 
the  decade of the  1960s. N ellda Rodriguez Feljoo  (1974) analyzed 
research  performed during the f iv e  y ear period  from 1970 to  1976. This 
l i t e r a tu r e  review w i l l  examine e a rly  mathematics a t t i tu d e  research  as 
w ell as recen t s tu d ie s .
H is to r ic a l  Background
Three e a rly  periods In  th e  development of a rith m e tic  teach ing  in  
the United S ta te s  have been re fe r re d  to  by Wilbur H. Dutton (1964) and 
W illiam A. Brownell (1935):
1. D r i l l  Theory (Before 1900). A rithm etic  consisted  of a host
of un re la ted  fa c ts  and r e la t iv e ly  Independent s k i l l s  acquired by
re p e t i t io n .  In  1896, Paul T il l ic h  ( in  Smith, 1911) reported  th a t  I t
I s  unpsychological to  teach  a rith m e tic  by a mass of In h e r ite d  ru le s ,
James McLellan and John Dewey (1895) f e l t  pu re ly  I n te l le c tu a l  problems
had too weak an appeal fo r  many p u p ils  and in s is te d  th a t  p e rso n a l and
p r a c t ic a l  problems be Included:
Every sp e c ia l  su b je c t. . .re p re se n ts  a c e r ta in  
grouping of f a c t s ,  c la s s i f ie d  on the  b a s is  of 
the m ind's a t t i tu d e  toward these  f a c ts ,  , . .
Unless the fundamental In te r e s t  and purpose 
which u n d e rlie  th is  c la s s i f ic a t io n  a re  
d iscovered and appealed to , the  su b je c t which
deals w ith i t  cannot be p resen ted  along the  
l in e e  of leaB t re s is ta n c e  and In  th e  most 
f r u i t f u l  way. (p. 20)
2. In c id e n ta l Learning Theory (1890-1930). Because of th e  Ideas 
advocated by Dewey, McLellen, T i l l ic h ,  and o th e rs , th e  r ig id  system of 
mathematics in s tru c t io n  was a l te r e d .  According to  th e  In c id e n ta l 
Learning or S oc ia l Aspects Theory, a l l  education must r e la te  to  the 
c h i ld 's  se lf-de term ined  in te r e s ts  and needs. Problems and content 
should be re la te d  to  d a lly  uses o f m athematics. O bsolete, Im prac tica l 
aspects of a rith m e tic  should be e lim ina ted . Forcing ch ild ren  to  le a rn  
before  they a re  ready and imposing burdensome work upon them re s u l ts  
in  em otional blocking and d is l ik e  fo r  mathematics.
John F erry  (1902) was an e a r ly  advocate of In d iv id u a lized  
mathematics education , m aintain ing  th a t  mathematics should be taught 
d if f e re n t ly  to  d if f e r e n t  s tu d en ts . He emphasized th a t  a l l  s tu d en ts  were 
not planning to  be m athem aticians and should th e re fo re  not be tre a te d  
a l ik e . Perry  was opposed to  beginning advanced study of mathematics too 
soon. Henry Suzzallo  (1911) warned of th e  danger of always using  the  
same method and B tressed th a t  former teach ing  p ra c tic e s  allowed the 
teacher to  be the  most a c tiv e  person In the  classroom . More recen t 
methods focus on the  c h ild  as being an " a c tiv e  human fa c to r" ;  conse­
quen tly , teach ing  becomes le s s  o f a "ruthlesB  e x te rn a l im position  of 
a d u lt views" (p. 21). Suzzallo  m aintained th a t  th e  tendency to  leave 
the  c h ild  overly  dependent on th e  teach er should be replaced by a 
tendency in  th e  d ire c tio n  of re le a s in g  th e  te a c h e r 's  c o n tro l o f the 
c h ild .
Charles Hubbard Judd (1915) wrote a  book on th e  psychology of high 
school su b je c ts , which Included a d iscu ssio n  of the psychology o f
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mathem atics. Edward L, Thorndike wrote two books which d iscussed  
psychology in  re la tio n sh ip  to  mathematics: (a) The New Methods in
A rithm etic  (1921) and (b) The Psychology of A rithm etic  (1922).
Thorndike co llab o ra ted  w ith Margaret V. Cobb* Jacob S. O rleans,
P e rc lv a l M. Symonds, Elva Wald, and E lla  Woodyard to  prepare another 
book on mathem atical psychology, The Psychology of Algebra (1923).
Thorndike (1921) c r i t ic iz e d  the  p ra c tic e  o£ using  sarcasm in  the
mathematics classroom . He suggested a sso c ia tin g  a rith m e tic  work w ith
humor, s o c ia b i l i ty ,  v a r ie ty ,  and a c tio n , exp la in ing  th a t  lea rn in g
accompanied or followed by annoying s ta te s  o f a f f a i r s  i s  weakened
(Law of E ffec t C onnections). He m aintained th a t  d iffe ren c e s  In
m athem atical a b i l i ty  among ch ild ren  were due in  a la rg e  measure to
"inborn d iffe ren ces  in  th e i r  o r ig in a l n a tu res"  (1922, p. 203) and
specu la ted  th a t :
In te re s t  in  a rith m e tic  and a b i l i ty  in  a rith m e tic  a re  
probably c o rre la te d  p o s it iv e ly . . .These c o rre la tio n s  
a re  h igh . . . ( p .  300)
3. Meaningful Theory (Began about 1930). Brownell (1935) and 
o th er educational p sycho log ists  found th a t  meaningful lea rn in g  of 
a rith m e tic  was based upon understanding the  s tru c tu re  o f the  number 
system—not merely m echanical f a c i l i t y ,  bu t an I n te l le c tu a l  grasp of 
number re la tio n s  and the a b i l i ty  to deal w ith a rith m e tic a l s i tu a t io n s  
w ith  proper comprehension of th e i r  m athem atical as w ell as th e i r  
p r a c t ic a l  s i g n i f i c a n c e ,  i n  the  m eaningful theo ry , the  su b je c t i s  
encouraged to  th in k , not merely perform  opera tions m echanically .
Development o f I n te r e s t  by the methods of the In c id e n ta l Learning 
Theory was c r i t ic iz e d  because: (a) Such in te r e s t  may be in  the
e x tr in s ic  a c t iv i ty  a sso c ia ted  w ith  the a r ith m e tic , ra th e r  than in  the
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a c tu a l a rith m e tic  problema. (b) The uaa o f e x tra  a c t iv i t i e s  may give
the im pression th a t  th e  d e s ire  to  le a rn  a rith m e tic  fo r  I t s  own sake—
in t r in s i c  m otivation—is  somehow unnatu ra l and something to  be
discouraged. In s te ad , Brownell considered lea rn in g  a rith m e tic  to  be a
n a tu ra l p rocess:
I t  i s  a  wholesome s i tu a t io n ,  I f  no t a common one, fo r 
ch ild ren  to  want to  le a rn  a rith m e tic  because they l ik e  
I t .  Under the  s tim u la tio n  of such a  m otive, i t  I s  
h igh ly  probable th a t  the  lea rn in g  w il l  be economical 
and thorough, ( in  B ldw ell, p. 516)
Harry Grove Wheat (1937) wrote The Psychology and Teaching of
A rithm etic . Guy Montrose Whipple (1939) llB te d  th e  four func tions of
a rith m e tic  as being com putational, In fo rm ationa l, so c io lo g ic a l, and
psycho log ical. The M athematical A ssociation  of America and N ational
Council of Teachers o f Mathematics Yearbook (1940) po in ted  out th a t  the
Importance a ttach ed  to  lea rn in g  mathematics may a t  times be exaggerated
and suggested th a t  teach e r in e ffe c tiv e n e ss  o r poor teacher p e rso n a lity
may have co n trib u ted  to  unfavorable a t t i tu d e s  toward mathematics! The
Yearbook m aintained th a t  a l l  s tuden ts  should not be forced to  study
advanced m athem atics; however, educators should no t be conten t w ith
provid ing  a minimum education In mathematics In  o rder to  avoid th is
d i f f ic u l ty .
A ttitu d e s  Toward Mathematics
L ikina Mathematics
Several reasons fo r l ik in g  a rith m e tic  were l i s t e d  in  th e  Dutton 
(1954, 1956, 1962) s tu d ie s . Included were th e  fu tu re  need fo r  a r i th ­
m etic; th e  fa c t  th a t  a rith m e tic  i s  in te r e s t in g ,  fun , and challeng ing ; 
the  enjoyment ob tained  when problems can be worked w ith  understanding; 
the  challenge p resen ted  by an a rith m e tic  problem; th e  ap p rec ia tio n  of
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the  fa c t  th a t  a rith m e tic  la  d e f in i te  and lo g ic a l ;  and the  s a t is f a c t io n  
obtained  in  working problema when success I s  achieved.
D is lik in g  Mathematics
W illiam Bryan C rittenden  (1968) l i s t e d  s ix te e n  d e te rre n ts  to  pup il 
progress Id e n tif ie d  by teachers in  Houston, Texas: v e rb a l problem
m ental b lock , p u p il dependence on tea ch e r, m u lti-s te p  problem I n e r t i a ,  
m inim al-requirem ent th in k in g , sc ra tc h  paper usage, quick answer emphasis, 
m athem atical boredom, h igh  mark ex p ec ta tio n , a n tic ip a to ry  answer 
r i g id i ty ,  substandard s p e llin g , com partm entalization , lack  o f mathematics 
h is to ry  knowledge, te rm in o lo g ica l c a re le ssn e ss , mixed-numeral emphasis, 
geom etric symbolism m isconception, and exactness o f measurement* Leon 
Anson McDermott (1956) considered the  follow ing fa c to rs  to  co n tr ib u te  to  
d is l ik e  of m athem atics: (a) g iv ing  up when faced w ith  a d i f f i c u l t
problem o r  re s o r tin g  to  ro te  o r d ishonest means, (b) becoming convinced 
th a t  personal success In  mathematics I s  no t p o ss ib le , (c) having to 
freq u en tly  re ly  on o th ers  fo r  h e lp , (d) encountering d i f f ic u l ty  In  
grasping  an idea  when i t  i s  needed, and (e) d is l ik in g  the  d e f in ite n e ss  
of mathem atics.
A. L. B ernste in  (1964), Harold H, Lerch (1961), M, K, Tulock (1957), 
and o thers have l i s te d  reasons given by s tu d en ts  and p rospective  
teachers fo r  d is l ik in g  m athem atics. Reasons given inc lude: f a i lu r e ,
boring  work, r e p e t i t io n ,  too much long work, ro te  lea rn in g  procedures, 
too many ru le s  to  le a rn , the  p o s s ib i l i ty  of making m istakes, w ritte n  
problems, lack  of understanding , d iv is io n , square ro o t, per cen t, 
f ra c t io n s , poor teach ing , poor teach ing  techn iques, lack  of teacher 
enthusiasm , lack o f teacher encouragement, and fea r o f mathematics.
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Natkin (1966) considered e a rly  traum atic  lea rn in g  to  be resp o n sib le  fo r  
l a t e r  mathematics anx ie ty .
Ju a n ita  A. B lezlnger (1974) in d ic a te d  th a t  s tuden ts  w ith  a strong  
foundation in  m athem atical concepts, bu t a weak foundation in  
com putational s k i l l s ,  express l i t t l e  o r no fe a r  of mathematics a t  grade 
s ix ;  however, they tend to  d is l ik e  m athem atics. This may In d ic a te  th a t  
s tro n g  concept development in  the  e a r ly  years promotes secure  fee lin g s  
toward mathematics by grade s ix . In  a study by Richard Joseph Demars 
(1972), the  b e l ie f  th a t  low ach ievers u su a lly  have n eg ativ e  a t t i tu d e s  
toward mathematics was no t supported. In s te a d , the  low -achlevers 
ex h ib ited  somewhat p o s it iv e  a t t i tu d e s  both befo re  and a f te r  trea tm en t.
Richard R. Skemp (1971) made some very in te r e s t in g  observations 
concerning a t t i tu d e  toward m athem atics. He re fe r re d  to  th re e  areas 
th a t  may f o s te r  d is l ik e :  (a) dependence on th e  te a c h e r , (b) f a i lu r e
to  achieve read in ess , and (c) the  need fo r  schem atic le a rn in g . Skemp 
In d ica ted  th a t  mathematics cannot be learned  d i r e c t ly  from the  
environm ent, but must be learned  from o th er m athem aticians. This may 
make th e  s tuden t dependent on the teach e r o r in troduce  th e  p o s s ib i l i ty  
o f developing fe a r  and d is l ik e  o f m athem atics. Suzzallo  (1911) 
d iscussed  the  overdependence of the  c h ild  upon th e  teach e r. Attem pting 
to  teach p a r t ic u la r  s k i l l s  befo re  the  ch ild  Is  ready may com plicate 
lea rn in g  procedures. The fa c t  th a t much o f mathematics needs to  be 
learned  in  a p a r t ic u la r  sequence may in h ib i t  the  p rogress o f th e  
s tu d e n t. Skemp re fe rre d  to  th is  type of lea rn in g  as schem atic. I f  
th e  c h ild  has no t m astered e a r l i e r  concepts, d i f f ic u l ty  in  mathematics
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nay in crease  and unfavorable a t t i tu d e s  may develop. Skemp s tre s se d  the
fa c t  th a t th is  may no t be obvious to  the  teacher:
The amount wkich a  b r ig h t c h ild  can memorise i s  
rem arkable, and the  appearance o f lea rn in g  mathe­
m atics may be m aintained u n t i l  a le v e l i s  reached 
a t  which only tru e  conceptual lea rn in g  i s  adequate 
to  th e  s i tu a t io n .  At th is  s tag e  the le a rn e r  t r i e s  
to  m aster the  new tasks by the  only means he knows 
—memorizing th e  ru le  fo r  each kind of problem.
This ta s k  being now im possib le , even the  outward 
appearance o f p rogress ceases. . , (p. 51)
An ap p ro p ria te  schema i s  one which takes in to  account th e  long term
lea rn in g  task  and no t j u s t  th e  immediate one.
Grade Level fo r  Developing A ttitu d e s  
J .  P e te r  Fedon (1958) and V irg in ia  M. S tr lg h t (1960) concluded th a t  
d e f in i te  a t t i tu d e s  toward mathematics developed as e a r ly  as th ird  grade. 
Fedon te s te d  th e  a t t i tu d e s  o f very young ch ild ren  toward mathematics by
means of a c o lo r scheme t e s t .
L. M. M o rrise tt and J .  V insohaler (1965) reasoned th a t  a t t i tu d e s  
toward mathematics in  a d u lts  can be traced  to  childhood. The m ajo rity  
o f co llege  s tu d e n ts  questioned  by McDermott (1956) considered th e i r  
fee lin g s  toward mathematics to  be based upon elem entary school 
experiences; the  rem ainder in d ic a te d  a lgebra  o r o th e r advanced 
mathematics in  high school had Influenced  a t t i tu d e s .
Ralph C. Anttonen (1967) s ta te d  th a t  research  conclusions ere  
no t in  agreement concerning the  range of th e  c r i t i c a l  p e riod  in  the 
form ation of a t t i tu d e s  toward m athem atics, w ith d if f e r e n t  le v e ls  being 
given from preschool to  seventh  or e ig h th  grade. Conclusions in  the 
Dutton s tu d ie s  v a ried  w ith the  fo llow ing le v e ls  given as being the  most 
im portant: grades th re e  through s ix  and ju n io r  h igh  school (1954);
grades f iv e  and Beven, w ith grades th re e  through e ig h t a lso  Im portant
(1956); grades fou r through e ig h t (1962); and ju n io r  high school (1966), 
Tulock considered the  seventh  grade to  be a c r i t i c a l  and h igh ly  
Im portant le v e l In  the  mathematics curriculum  and m aintained th a t  many 
of our p o te n t ia l  successes In  mathematics a re  lo s t  a t  th is  tim e. Forty 
p e r cen t (40Z) o f the  p ro spec tive  teach ers  questioned by R, G. Reys and 
F. G. Delon (1968) l i s t e d  ju n io r  high school as the  period  when a t t i tu d e s  
developed. W alter J .  Callahan (1971) repo rted  th a t  la s t in g  a t t i tu d e s  
were developed a t  each grade le v e l;  however, grades s ix  and seven were 
most Im portant.
Evans In d ica ted  th a t  the  estab lishm ent of a t t i tu d e  toward mathe­
m atics in  a c h i ld 's  e a rly  school l i f e  was shown by many re sea rch e rs . 
A lbert Kenneth Maatantuono (1970) concluded th a t  a t t i tu d e  began forming 
as e a rly  as preschool and continued developing throughout ju n io r  high 
school and in  some cases high school y ears .
Delghan (1970) te s te d  s tuden ts in  grades th re e , f iv e ,  and s ix  and 
discovered th a t  studen t a t t i tu d e s  become le s s  favo rab le  as s tuden ts 
p rogress In  school. D aniel C. Neale (1969) had s im ila r  r e s u l t s .  Susan 
Vanderwall Malcolm (1971) te s te d  grades fo u r, s ix ,  and seven and 
in d ica ted  th a t  th is  decrease i s  g radual, w ith the decrease in  grades 
s ix  and seven being the most pronounced. A study by Ju d ith  E llen  Jacobs
(1974) In d ica ted  th a t seventh  grade s tuden ts  have more p o s it iv e  a t t i tu d e s  
toward mathematics than e leven th  grade s tu d e n ts . P e te r A rthur M uzeroll
(1975) found a s ig n if ic a n t  d ec lin e  In  s tuden t a t t i tu d e s  toward mathe­
m atics from the end of grade s ix  through the  end of grade seven. From 
a l i t e r a tu r e  sea rch , Robert F rank lin  Evans (1971) a lso  concluded th a t  
a t t i tu d e s  become le s s  p o s it iv e  as s tu d en ts  p rogress In  school.
Anttonen (1967) te s te d  s tu d en ts  In  grade f iv e  or s ix  and then again in
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grade eleven or twelve and found th a t  th e  c o rre la tio n  between elem entary 
and secondary a t t i tu d e s  toward mathematics was low, bu t s ig n if ic a n t .
Evans (1971) c ite d  two explanations given fo r  a t t l tu d ln a l  decrease:
(a) a genera l decrease In  fe e lin g s  developed as a s tuden t p rogresses In 
school, w ith  mathematics a t t i tu d e  being J u s t  one of many su b jec t a t t i tu d e s  
experiencing  th is  a tte n tu a tio n , and (b) more so p h is tic a te d  responses on 
the  p a r t  of o ld er ch ild ren  involv ing  le s s  concern fo r rep ly ing  In terms 
of "what the teach e r wants me to  say". In c o n tra s t , Mastantuono (1970) 
found no s ig n if ic a n t  a t t i tu d e  change when th ird  graders were re te s te d  
in  grade f iv e , and E ste r Winkler Shapiro (1961) found no s ig n if ic a n t  
change when fo u rth  graders were re te s te d  In grade s ix .
J .  J .  Ryan (1968) measured s tuden t a t t i tu d e s  toward mathematics a t 
the  beginning and end of the  school year and found a decline  over a f iv e  
s t a te  a rea . Daniel C. Neale, Noel G i l l ,  and Werner Tlsmer (1970) 
fpund studen t a t t i tu d e s  toward many school su b je c ts—not j u s t  mathematics 
--w ere considerab ly  le s s  p o s it iv e  a t  the  end of the  year than a t  the  
beginning.
A ttitu d es  and Personal C h a ra c te r is tic s  
J .  Rochlln (1952) found a t t i tu d e  toward mathematics s ig n if ic a n t ly  
re la te d  to  leadersh ip  p o te n t ia l  In the male and to  adjustm ent to  
r e a l i ty  in  the  fem ale. Students making h igher scores on these  
p e rso n a lity  v a ria b le s  had more favorable a t t i tu d e s  toward m athem atics. 
McDermott (1956) d iscovered th a t s tuden ts In  h is  study who had a fea r 
of mathematics had a tendency to  re ly  on o th e rs  fo r help .
Shapiro (1961) e s ta b lish e d  a p o s it iv e  re la tio n sh ip  between favorab le  
a t t i tu d e s  toward a rith m e tic  and in te l l ig e n c e  q u o tie n ts , d iscovering  th a t 
perserverance toward so lu tio n s  was h igher In  elem entary s tuden ts  who
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lik ed  mathematics than in  those who d is lik e d  I t .  Aiken (1963) and 
Wesley C ornelious McClure (1970) found very low c o rre la tio n s  between 
achievement and a t t i tu d e s  toward m athem atics. However, McClure (1970) 
In d ica ted  th a t  in te l l ig e n c e  q u o tien t was the  b e s t p re d ic to r  of a t t i tu d e  
toward m athem atics.
Aiken (1963) argued th a t  s tu d en ts  w ith b e t t e r  a t t i tu d e s  toward 
mathematics a re  more s o c ia l ly  and I n te l le c tu a l ly  m ature, more a e l f -  
con fiden t, and have more th e o re tic a l  I n te r e s ts  than s tu d en ts  w ith  le ss  
d e s ira b le  a t t i tu d e s .  S im ila rly , Aiken (1969) In fe rre d  th a t  in d iv id u a ls  
w ith more p o s it iv e  a t t i tu d e s  toward mathematics and h igher achievement 
In mathematics have b e t te r  personal adjustm ent than those w ith negative  
a t t i tu d e s  and low achievement. C o rre la tio n s , however, were r e la t iv e ly  
low.
E. A. Trown (1970) found In tro v e r ts  to  be su p erio r in  o r ig in a l  
lea rn in g  re te n tio n  and t r a n s fe r  o f a mathematics lesson  when ru le s  
were p resen ted  b e fo re  examples. E x troverts  were su p e rio r when ru le s  
were p resented  a f t e r  examples.
Aiken (1972) discovered th a t s tu d en ts  w ith  more p o s it iv e  a t t i tu d e s  
toward m athem atics: (a) lik ed  d e ta ile d  work, (b) see them selves as more
p erservering  and s e lf -c o n f id e n t, and (c) tend to  make h igher marks in 
mathematics and school work in  gen era l. D. C. May (1972) considered 
ch ild ren  w ith p o s it iv e  a t t i tu d e s  toward mathematics to  be more 
" in tu i t iv e "  than "sensing" in  th e ir  p e rso n a lity  type,
An a n a ly sis  of research  fin d in g s by Aiken (1976) led  to  the 
conclusion th a t some of the  p e rso n a lity  c h a ra c te r is t ic s  re la te d  to  
mathematics a t t i tu d e s  and achievement a re : (a) a high sense of
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personal w orth, (b) a g re a te r  sense of re s p o n s ib i l i ty ,  (c) h igh  s o c ia l  
s tan d ard s, (d) high academic achievement, (e) m oderation, and ( f )  g re a te r  
freedom from withdrawing tendencies. Aiken (1963) In d ica ted  th a t 
resea rch  find ings suggested a t t i tu d e  toward mathematics Is  re la te d  to  
a broad c o n s te l la t io n  o f p e rso n a lity  v a ria b le s  In d ic a tiv e  o f adjustm ent 
and I n te r e s t .
Ralph Mason Dreger and L. R. Aiken (1957) In d ica ted  th e re  is  
evidence th a t  a t t i tu d e  toward mathematics i s  no t h igh ly  re la te d  to 
measures of general anx ie ty . They also  repo rted  th a t  a t t i tu d e  toward 
mathematics i s  no t h igh ly  re la te d  to  a t t i tu d e s  toward academic su b jec ts  
in  general.
Neale (1969) discovered th a t  s tuden ts who do w ell In mathematics
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are  more conforming and obedient in  school. In  a study by F. S ilverb lank  
(1972), the  high school studentB who were ta le n te d  In mathematics were 
le s s  so c iab le  than those ta le n te d  in  E ng lish , and those  s tuden ts who 
majored in  mathematics tended toward extremes on the anxiety  sc a le —-being 
e i th e r  unusually  secure o r severe ly  anxious.
B lezinger (1974) determined th a t  s tu d en ts  w ith h igher achievement 
in  mathematics in  the upper grades fe e l very secure In mathematics and 
express in te r e s t  in  the  su b je c t. They express favo rab le  a t t i tu d e s  toward 
working mathematics problems and view working problems os a c tiv e .
Students w ith a low r a te  o f achievement In  the upper grades fea r 
mathematics and express l i t t l e  or no in te r e s t  In  th e  su b je c t. They 
express unfavorable a t t i tu d e s  toward working mathematics problems and 
view working problems as In a c tiv e .
James B. E llin g sto n  (1962) discovered th a t  high school studen ts 
In  co llege  p repara to ry  c la sse s  had somewhat more p o s it iv e  a t t i tu d e s
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toward mathematics than s tuden ts In  term inal o r general mathematics 
c la s se s . Wilbur H. Dutton and Martha Perkins Blum (1968) suggested 
th a t  studen ts have am bivalent fe e lin g s  toward m athem atics, l ik in g  some 
a sp ec ts  and d is l ik in g  o th e rs . Dutton (1954) repo rted  th a t over 
th ir ty -tw o  per cen t (32%) of the  s tu d en ts  in d ica ted  th e i r  fee lin g s  were 
n e u tra l o r opposed to  a rith m e tic . Callahan (1971) agreed w ith Dutton 
th a t  s tu d en ts  o v e rra te  them selves on th e i r  general fee lin g s  toward 
mathematics when employing se lf -a p p ra is in g  methods of a t t i tu d e  
measurement.
There has been l i t t l e  research  to  d a te  in  the a re a  o f peer 
a t t i tu d e s .  Shapiro (1961) determined th a t boys and g i r l s  in  th e  f i f th  
and s ix th  grades seem to be more Influenced  by peer a t t i tu d e s  than 
s tuden ts in  o th e r  grades and found a s ig n if ic a n t  p o s it iv e  in flu en ce  of 
the peer group on the development of a t t i tu d e  toward mathematics in  
elem entary schoo l, e sp e c ia lly  fo r g i r l s .
Student A ttitu d e s—Student Achievement 
Mastantuono (1970) d iscussed  the  controversy involved in  analyzing 
the re la tio n sh ip  of a t t i tu d e  and achievem ent, in d ic a tin g  th a t th e re  i s  
some opposition  to  the  idea  of attem pting  to  form a re la tio n sh ip  between 
symbolic behavior and nonsymbollc—an assumption which must be made when 
using a questionnaire*  In  an ex tensive  l i t e r a t u r e  survey, Aiken (1976) 
concluded:
When a t t i tu d e  sco res a re  used as p re d ic to rs  o f achieve­
ment In  m athem atics, a low but s ig n i f ic a n t  p o s it iv e  
c o rre la t io n  la  u sua lly  found (N eale, 1969). This i s  
tru e  a t  the  elem entary (Evans, 1972; Mastantuono, 1971; 
Crossw hite, 1972; Spickerman, 1970), co llege  undergraduate 
(Edwards, 1972; Whipkey, 1970; W ilson, 1973) and p o st­
graduate (Webb, 1972) le v e ls . I t  la  a lso  tru e  of 
s tu d en ts  in  o th e r co u n tries  (do Carmode AVlla and
G i l l e t t ,  1970); K ulkam l and Naidu, 1970) and 
m inority  groups In the  United S ta te s  (Jackson,
1974). (p. 295-296)
H. Baasham, M. Murphy, and K atherine Murphy (1964) measured the 
a t t i tu d e s  of s ix th  graders w ith the  Dutton sc a le  and concluded th a t 
p re d ic tin g  achievement on the b a s is  o f a t t i tu d e  would be d i f f i c u l t .
K. E. Brown and T. L. A bell (1965) examined the  re la tio n sh ip  between 
a t t i tu d e  and achievement, In d ica tin g  th a t  th e  c o rre la t io n  between 
s tu d en t a t t i tu d e s  and s tu d en t achievement was h ig h er fo r  a rith m e tic  
than fo r  sp e llin g , read ing , and language.
Research s tu d ies  a ttem pting  to  c o r re la te  a t t i tu d e  toward mathe­
m atics w ith mathematics achievement have no t found s tro n g ly  conclusive 
evidence to  d a te . Gordon (1975) s ta te d  th a t ,  "d e sp ite  d iffe ren ces  In 
samples and Instrum ents, s tu d ie s  of the  c o rre la tio n  between a t t i tu d e  
toward mathematics and achievement In  mathematics have c o n s is te n tly  
found c o e f f ic ie n ts  In th e  ,20 -.40  range" (p. 26). Dutton (1962) 
in d ic a te d  th a t  s tuden ts making C grades had poor a t t i tu d e s  toward 
m athematics; bu t on the  o th er hand, th e re  was an equally  la rge  group of 
s tuden ts making B grades who d is lik e d  a rith m e tic  almost as much,
Neale (1969) m aintained th a t  a t t i tu d e s  account fo r  only a f iv e  to  
f i f te e n  per cent (5-15%) v a r ia tio n  In achievement; however, Aiken (1970) 
developed a l te rn a te  hypotheses fo r  N eale 's  f in d in g s . Mastantuono 
In d ica ted :
th e re  i s  no stro n g  agreement among resea rch e rs  
concerning th e  degree to  which a s tu d e n t 's  a t t i tu d e  
toward a rith m e tic  a f fe c ts  hlB achievement in  
a r ith m e tic , or to  how much a t t i tu d e  scores co n tr ib u te  
to  th e  p re d ic tio n  of a s tu d e n t 's  achievement.
Gerald Cleveland (1961) m aintained th a t  a t t i tu d e  sca le  scores 
did no t g en era lly  d isc rim in a te  between high and low ach iev ers .
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Lois Stephens (1960) determined th a t  a t t i tu d e  scores of seventh and 
e ig h th  grade acc e le ra te d  s tuden ts on the Dutton sc a le  were 
s ig n if ic a n t ly  h igher than those of rem edial s tu d e n ts . D aniel Ford 
Keane (1968) found no s ig n if ic a n t  re la tio n sh ip  between studen t a t t i tu d e s  
and s tuden t achievement.
McClure (1970) concluded th e re  i s  no s ig n if ic a n t  re la tio n sh ip  
between studen t a t t i tu d e s  toward mathematics and s tuden t achievement in  
mathematics when D u tton 's A ttitu d e  Toward A rithm etic , Form C, Is  
u t i l iz e d !  but found a s ig n if ic a n t  re la tio n sh ip  between the scores on the  
a t t l tu d ln a l  sc a le  he constructed  and stu d en t achievement In  mathematics.
F. D* C r ls t ia n e l lo  (1962) found mathematics a b i l i ty  to  be a le s s  
im portant determ iner o f achievement fo r  s tuden ts  having more extreme 
a t t i tu d e s  than fo r  those having more moderate a t t i tu d e s .  C r ls t ia n e l lo  
considered mathematics a b i l i ty  to  be a good p re d ic to r  of mathematics 
achievement fo r  s tu d en ts  w ith moderate a t t i tu d e s ,  bu t a poor p re d ic to r  
when considering  s tu d en ts  w ith very p o s it iv e  or very  negative  a t t i tu d e s  
toward m athem atics. F. W. Jackson (1968) obtained  l i t t l e  re la tio n sh ip  
between achievement and a t t i tu d e  scores in  th e  middle range, m aintaining 
th a t  only a t  extremes does a t t i tu d e  r e f le c t  achievement in  a s ig n if ic a n t  
way.
Aiken and Dreger (1961) and Burbank (1968) e s ta b lish e d  a t t i tu d e  as 
a s ig n if ic a n t  p re d ic to r  of achievement fo r  fem ales, bu t not fo r  m ales.
In  a study by N eale, G i l l ,  and Tismer (1970), boys' a t t i tu d e s  toward 
a rith m e tic  c o rre la te d  s ig n if ic a n t ly  w ith achievement; whereas, g i r l s '  
a t t i tu d e s  did n o t. Howaver, Evans (1971) l i s te d  se v e ra l research  
s tu d ie s  which found no s ig n if ic a n t  re la tio n sh ip  between mathematics 
a t t i tu d e  and mathematics achievement due to  the  Bex v a ria b le .
Most s tu d ie s  invo lv ing  a t t i tu d e s  and achievement have u t i l i s e d  
the  mathematics score  on a s in g le  s tan d ard ised  t e s t  to  rep resen t 
achievementi K arl F in ley  Neuman (1976) obtained  a high c o rre la tio n  
between mathematics a t t i tu d e  and mathematics achievement when classroom  
grade was used as th e  achievement c r i te r io n .  In  a lo n g itu d in a l study , 
Anttonen (1967) te s te d  s tuden ts in  grade f iv e  o r  s ix  and then again  in  
grade eleven o r tw elve. The follow ing measures fo r  achievement were 
employed: (a) A rithm etic T o ta l of the  Iowa T est of Basic S k il ls
( fo r  elem entary achievement) and (b) Q u an tita tiv e  Thinking Subscore of 
the Iowa T ests o f Educational Development ( fo r  secondary achievem ent). 
•In  a d d itio n , mathematics g rade-po in t-averages were computed on the 
b a s is  of grades seven through twelve and u t i l i z e d  sb an a d d itio n a l 
achievement c r i te r io n .  Anttonen (1967, 1969) reported  low p o s itiv e  
c o rre la tio n s  between elem entary mathematics a t t i tu d e  scores and the  
Iowa A rithm etic T o ta l (elem entary achievement) but h igher c o rre la tio n s  
between secondary mathematics a t t i tu d e  scores and e i th e r  Q u an tita tiv e  
Thinking (secondary achievement) o r mathematics g rade-po in t-averages 
(secondary achievem ent). A study by E llingson (1962) found a 
s ig n if ic a n t  p o s it iv e  re la tio n sh ip  between studen t a t t i tu d e s  as measured 
by te a c h e rs ' ra t in g s  and (a) te a c h e rs ' grades ( r  ■ .8 7 ) , (b) grade- 
po in t-averages ( r  -  .6 6 ) , and (c) mathematics 1TED standard  
sco res ( r  * .3 7 ) ,
Paren t A ttitu d e s—Student A ttitu d e s  
A study by Poffenberger and Norton (1956) led  to  th e  suggestion  
th a t  paren ts determ ine the  i n i t i a l  a t t i tu d e s  o f c h ild ren  toward mathe­
m atics . Three fa c to rs  were found to  in fluence  studen t a t t i tu d e s :
(a) p a re n ta l expec ta tion  of studen t mathematics achievem ent,
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(b) p a re n ta l encouragement to  study m athem atics, and (c) p a re n ta l 
a t t i tu d e s  concerning m athem atics. More than h a lf  of the  studen ts 
repo rted  th a t  p a ren ts  expect above average achievement In  most 
su b je c ts , bu t only average achievement in  m athem atics. In these  
cases, s tuden ts tend to  do poorly  in  m athem atics. P aren ts who had 
d i f f i c u l t i e s  In  mathematics genera lly  express lower le v e ls  of 
ex pec ta tion  fo r th e i r  c h ild ren  In m athem atics. P a ren ta l encouragement 
to  study mathematics seems to  a f f e c t  s tu d e n ts ' I n te r e s t  and achieve­
ment p o s i t iv e ly . Children in  the  study tended to  Id e n tify  w ith th e i r  
p a ren ts  and adopt s im ila r  a t t i tu d e s  toward m athem atics. A p o s it iv e  
c o rre la tio n  was found between p a re n ta l a t t i tu d e s  toward mathematics 
and s tuden t a t t i tu d e s  toward m athem atics. The authors in d ic a te d  th a t  
mathematics a t t i tu d e  may be so stro n g ly  developed In the  home before  
school and streng thened  by e a r ly  elem entary experiences th a t ,  by the  
time a s tuden t e n te rs  high school m athem atics, s tuden t a t t i tu d e  toward 
mathematics may be h igh ly  r e s i s ta n t  to  change. Poffenberger and 
Norton (1956) concluded:
th e  b e s t way fo r a  c h ild  to  get an i n i t i a l l y  
p o s it iv e  a t t i tu d e  toward a rith m e tic  and mathe­
m atics i s  to  choose p a ren ts  who l ik e  these  
subj e c t s . . .
even I f  p a ren ts  do not l ik e  the  su b je c ts , a 
favorab le  a t t i tu d e  on th e i r  p a r t  toward the 
su b jec t w i l l  a f f e c t  p o s it iv e ly  h is  m ental 
s e t .  (p . 114)
The a rea  o f p a re n ta l ex p ec ta tio n s was again  a  fo c a l p o in t of 
the  nex t Poffenberger and Norton (1959) study . For example, in  the 
group of s tu d en ts  rep o rtin g  p o s itiv e  a t t i tu d e s  toward m athem atics, 
n ineteen  per cent (19%) rep o rted  t h e i r  fa th e rs  expected grades in  
general school work; but only seven per cent (7%) reported  th e i r
fa th e rs  expected A’s In  m athematics. Percentages fo r  mothers were 
very s im ila r . The a t t i tu d e s  o f s tuden ts  toward mathematics were 
p o s i t iv e ly  re la te d  to  the way In  which they ra te d  th e i r  f a th e r s ' 
a t t i tu d e s  toward m athem atics. The a t t i tu d e s  rep o rted  by mothers 
were not s ig n if ic a n t ly  re la te d  to  s tu d en t a t t i tu d e s .  This may be 
due to  the  fa c t th a t  only a sm all number of s tuden ts  Ind ica ted  th a t  
th e i r  mothers lik ed  m athem atics. Data from the study suggested th a t  
th e  f a th e r 's  a t t i tu d e  in fluenced  the c h i ld 's  a t t i tu d e  only I f  th ere  
was a c lose  re la tio n sh ip  between the fa th e r  and the  c h ild . S ixty 
per cent (602) o f the  fa th e rs  who were reported  as l ik in g  mathematics 
had ch ild ren  who lik e d  mathematics; sev en ty -e ig h t per cen t (782) of 
the  fa th e rs  who were repo rted  as d is l ik in g  mathematics had ch ild ren  
who d is lik e d  m athem atics.
Aiken and Dreger (1961) concluded th a t :  (a) a t t i tu d e s  toward
mathematics and memory of p a re n ta l encouragement to  study mathematics 
were not s ig n if ic a n t ly  re la te d  and (b) s tu d e n ts ' a t t i tu d e s  toward 
mathematics were not s ig n if ic a n t ly  re la te d  to  th e  s tu d e n ts ' reported 
percep tions of th e ir  p a re n ts ' a t t i tu d e s  toward m athem atics.
R, A lp e rt, G. Stellw agon, and D, Becker (1963) e s tab lish ed  th a t 
s tuden t a t t i tu d e s  fo r  both boys and g i r l s  were p o s it iv e ly  c o rre la ted  
w ith the amount of mathematics education desired  by p a ren ts  for 
t h e i r  ch ild ren . Boys' a t t i tu d e s  were p o s it iv e ly  c o rre la te d  w ith the  
im portance which p aren ts p laced  on grades and w ith  p a re n ta l demands fo r 
h igher g rades. G i r l s ' a t t i tu d e s  were n eg a tiv e ly  re la te d  to  the 
importance which th e i r  paren ts placed on m athem atics. Student a t t i tu d e s  
fo r  both were p o s it iv e ly  c o rre la te d  w ith  the  p a re n ts ' view of 
com petition as necessary  in the  modem world and as good.
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Shavky F. Karas (1964) suggested th a t  home environments may have an 
Impact on a reas  th a t  a re  heav ily  loaded w ith  verba l m a te ria l and may 
no t have such an Impact on a reas Involving le s s  fa m ilia r  symbolic 
m aterial*
J .  P. H i l l  (1967) discovered g re a te r  s im ila r i ty  between the 
a t t i tu d e s  of mothers and sons than between the  a t t i tu d e s  of fa th e rs  
and sons. S im ila r ity  o f a t t i tu d e s  between mothers and sons was re la te d  
to : (a) m aternal warmth, (b) use o f p sycho log ical and c o n tro l techn iques,
and (c) low p a re n ta l  p a r t ic ip a tio n  in  ch ild  re a r in g . P a re n ta l a t t i tu d e s  
and expec ta tions fo r  th e i r  sons were no t s ig n if ic a n t ly  r e la te d ,  bu t sons 
did show g re a te r  accordance w ith th e  expec ta tions of th e i r  fa th e rs  than 
w ith those of th e i r  m others.
Burbank (1968) te s te d  seventh grade s tu d en ts  and the  p a ren ts  of 
these s tuden ts using D u tton 's  A ttitu d e  Toward A rithm etic , Form C. The 
follow ing s ig n if ic a n t  re la tio n sh ip s  were found: (a) mother and s tu d en t
a t t i tu d e s  toward m athem atics; (b) fa th e r  a t t i tu d e s  and s tu d en t achieve­
ment in  m athematics; and (c) s tuden t a t t i tu d e s  when lin k ed  w ith 
reasoning , concepts, com putation, and o v e ra ll  achievement. Since the 
a t t i tu d e s  toward mathematics expressed by the p a ren ts  may no t be the 
seme as the  s tuden ts p erce ive  these  a t t i tu d e s ,  Burbank (1968) suggested 
th a t  the study be repeated  measuring p a re n ta l a t t i tu d e s  In  terms of the 
s tu d e n ts ' percep tions of these  a t t i tu d e s .
Weston (1968) observed th a t  p a re n ta l a t t i tu d e s  formed a le s s  
s ig n if ic a n t  c o rre la tio n  w ith a rith m e tic  achievement a t  grade four than 
a t  grade s ix . With o lder c h ild re n , possessive  a t t i tu d e s  in  the  home 
appear to  have a h igh ly  s ig n if ic a n t  re la tio n sh ip  w ith a rith m e tic  
achievement.
Thomas S. Tocco (1971) conducted a study Involving ju n io r  high 
school s tu d en ts  and concluded th a t  s tu d e n ts ' a t t i tu d e s  toward mathe­
m atics were d ire c tly  r e la te d  to  th e i r  re p o rt of th e ir  p a re n ts ' 
a t t i tu d e s  toward m athem atics. Aiken (1972) found th a t  th e  repo rted  
a t t i tu d e  and achievement of the  fa th e r  exerted  a g re a te r  in flu en ce  upon 
sons, and the  rep o rted  a t t i tu d e  and achievement of the mother exerted  a
g re a te r  in flu en ce  upon daughters in  the  a rea  of s tuden t a t t i tu d e  toward
m athematics. Aiken (1972) and Levine (1973) found p u p ils ' a t t i tu d e s  
and achievement in  mathematics were p o s itiv e ly  re la te d  to  the  a t t i tu d e s  
of th e i r  p a ren ts .
Teacher A ttitu d e s—-Student A ttitu d e s
Over twenty years ago, an a r t i c l e  in  Time Magazine (1956) c a lle d
a tte n t io n  to  the  problem of teach e r-s tu d en t mathematics a t t i tu d e :
Future teach ers  pass through the  elem entary schools 
lea rn in g  to  d e te s t  m athem atics. They drop I t  in  
high school as e a rly  as p o ss ib le . They avoid i t  in  
te a c h e rs ' co lleges because i t  i s  no t req u ired . They 
re tu rn  to  the  elem entary school to  teach  a new 
generation  to  d e te s t  i t .  (June 18, p . 74)
A paradox e x is ts  concerning the  p o ss ib le  s i tu a t io n s  th a t  may fo s te r  
the  development of negative  s tuden t a t t i tu d e s .  N egative a t t i tu d e s  may 
be fo s te re d  by the  teacher who knows the  m a te ria l very w ell bu t cannot 
exp la in  i t  in  a sim ple manner th a t  can be understood by beginning 
s tu d e n ts , o r may occur because the  teach er e i th e r  does n o t understand 
o r does no t l ik e  m athem atics. Research s tu d ie s  a ttem pting  to  determ ine 
the  percentage of the  p ro sp ec tiv e  teachers l ik in g  and d is l ik in g  mathe­
m atics have had varied  r e s u l t s .  Dutton (1951) re fe rre d  to  the 
"tremendous outpouring of unfavorable a t t i tu d e s  toward mathematics"
(p. 85), seven ty -fou r per cent (74%) on the  p a r t  of the p ro spective
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teachers surveyed. In  a l a t e r  study , Dutton (1962) found only
th ir ty -e ig h t  per cen t (38%) o f the responses were unfavorable. Reys
and Delon (1968) repo rted  th a t  education majors surveyed had a
s ix ty  p e r cent (60%) favorab le  response. S tr ig h t  (1960) reported  th a t
a la rg e  percentage of elem entary teachers r e a l ly  enjoyed teaching
mathematics and t r ie d  to  make I t  In te re s t in g . Aiken (1969) and
J .  H. Banks (1964) considered teacher a t t i tu d e s  to  be im portant.
BankB (1964) s ta te d :
The teach er who fe e ls  In secu re , who dreads and 
d is l ik e s  the su b je c t, fo r  whom a rith m e tic  Is  
la rg e ly  ro te  m anipulation , devoid of understanding, 
cannot avoid tran sm ittin g  her fee lin g s  to  the 
ch ild ren . . . .On the o th er hand, the  teach e r, who 
has confidence, understanding , I n te r e s t ,  and 
enthusiasm  fo r  a rith m e tic  has gone a long way 
toward ensuring  success, (p. 16-17)
Donovan A. Johnson (1957) s ta te d  th a t ,  " teach ers  are  l ik e ly  to  teach
only those a t t i tu d e s  which they themselves possess" (p. 113-120).
C rittenden (1968) Ind ica ted  th a t  secondary teachers were more 
convinced th a t elem entary teachers diB llked mathematics than were 
the elementary teachers them selves. Bob Gene Raines (1970) concluded 
th a t teachers tra in e d  s p e c if ic a lly  fo r  teaching elem entary school 
were more lik e ly  to  have favorab le  a t t i tu d e s  toward teaching mathematics 
than were elem entary teachers whose tra in in g  was not s p e c if ic a lly  fo r 
elem entary teach ing . Raines a lso  s ta te d  th a t  w hile upper elementary 
teachers had more favorab le  mathematics teach ing  a t t i tu d e s  than primary 
tea ch e rs , the d iffe ren c e  was not s ig n if ic a n t .  S pec ific  a t t i tu d e s  depend 
more upon the n a tu re  of a te a c h e r 's  t ra in in g  and h is  general behav io ra l 
d isp o s itio n  than upon any combination of s i tu a t io n a l  o r demographic 
fa c to rs . E. D. Brown (1961) found th a t experienced teachers had more
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p o s itiv e  a t t i tu d e s  toward a rith m e tic  and a b e t te r  understanding of b asic  
a rith m e tic a l concepts, bu t no s ig n if ic a n t  re la tio n sh ip  was observed 
between the  number o f years o f teach ing  experience and e i th e r  a t t i tu d e  
o r understanding.
Ann S tem  Peskln (1964) found th a t  teachers w ith a "middle" a t t i tu d e  
and a "high" understanding had s tu d en ts  w ith  the  b e s t scores In  geometry, 
bu t teachers w ith a "high" understanding and "low" a t t i tu d e s  had s tuden ts 
w ith the poorest achievement In  a rith m e tic  and geometry. In  a study on 
a t t i tu d e s  toward a lg eb ra , Meridon V esta l Gamer (1963) obtained a 
s ig n if ic a n t  re la tio n sh ip  between: (a) teacher background in  mathematics
and s tuden t achievement in  a lg eb ra , (b) teach e r a t t i tu d e s  toward a lgeb ra  
and s tuden t a t t i tu d e s ,  (c) teacher and s tu d en t Judgment concerning the 
p r a c t ic a l  value o f a lg eb ra , and (d) teacher a t t i tu d e s  and changes In 
s tuden t a t t i tu d e s  toward a lgeb ra .
Aiken (1976) cautioned th a t  th e  b e l ie f  th a t  te a c h e rs ' a t t i tu d e s  
a f fe c t  s tu d e n ts ' a t t i tu d e s  has no t been easy to  confirm . According to 
K, T. Starkey (1971), the e f fe c t  of teacher a t t i tu d e s  and behavior on 
s tuden t a t t i tu d e s  v a rie s  g re a tly  from teacher to  tea ch e r. P a r t ic u la r  
teacher behav io rs, such as f a i l in g  to  announce exam inations, which has 
been s tud ied  by C lif to n  F a rre l Gary (1973), may a f fe c t  s tuden t a t t i tu d e s .  
Merry Lewis A llen (1972) d e a lt w ith another example o f teacher behaviors 
th a t  may have an u n an tic ip a ted  e f f e c t—the w ritin g  of comments on 
re tu rned  t e s t  papers.
Poffenberger and Norton (1959) Ind ica ted  th a t  alm ost h a lf  of the 
s tuden ts surveyed be lieved  th a t  th e i r  high school mathematics teachers 
had no e f fe c t  on th e i r  a t t i tu d e s  toward m athem atics. These teachers
seemed to  be "n e ith e r  good enough, nor bed enough, to  change a t t i tu d e  
toward mathematics In  one d ire c tio n  o r the  o ther" (p. 175)*
Peakln (1964) found no s ig n if ic a n t  re la tio n sh ip  between teacher 
and s tuden t a t t i tu d e s  or between teacher a t t i tu d e s  and s tuden t achieve­
ment a t  seventh grade le v e l.  However, Peskln ob tained : (a) s ig n if ic a n t
p o s it iv e  c o rre la tio n  between teacher-understandlng-of-raathem atics 
scores and s tuden t achievement scoreB and (b) a  p o s it iv e  c o rre la tio n  
between teacher-understanding-of-m athem atics sco res and studen t a t t i tu d e  
sco res . Roger George Wese (1969) d iscovered no s ig n if ic a n t  re la tio n sh ip  
between teacher and s tu d en t a t t i tu d e s ,  except fo r  those s tuden ts w ith 
low a b i l i ty  and teachers w ith low a t t i tu d e s  toward m athem atics.
Joseph E v ere tt Early (1969) observed th a t  th e  a t t i tu d e s  toward 
a rith m e tic  of those p ro spec tive  elem entary teachers In  the  study who 
f in a l ly  se le c te d  the  In term ediate  le v e l ,  grades 4 through 6, to  teach 
were s ig n if ic a n t ly  h igher than the  a t t i tu d e s  toward mathematics of 
those who f in a l ly  se lec te d  the  primary le v e l ,  grades 1 through 3.
Delghan (1970) m aintained th e re  was no support fo r  the  hypothesis 
th a t  s tuden t a t t i tu d e s  a re  re la te d  to  the  a t t i tu d e s  of th e i r  teach e rs . 
John Francis Caez2a (1970), John A rthur Van de Walle (1973), and 
Roger George Wess (1969) d id  not find  a s t a t i s t i c a l l y  s ig n if ic a n t  
re la tio n sh ip  between teacher a t t i tu d e s  and e i th e r  the a t t i tu d e s  or 
changes In a t t i tu d e s  of th e i r  p u p ils . Aiken (1969) mentioned th a t  
s tu d en ts  who do not do w ell in  a su b je c t may develop negative  a t t i tu d e s  
toward the su b je c t, blaming th e i r  teachers fo r  th e i r  f a i lu r e s  even 
though the teach e rs  have been consc ien tious.
P h i l l ip s  (1969) adm inistered  D u tton 's  A ttitu d e  Toward A rithm etic , 
Form C, to  the s tuden ts and U n iversity  of C a lifo rn ia  A rithm etic A ttitu d e
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Scale Three to  Che teachers In  the sample population* He te s te d  the  
a t t i tu d e s  o f s tu d en ts  a t  beginning seventh, grade le v e l  and the  a t t i tu d e s  
of the  p a s t th re e  teachers o f these  s tu d e n ts , developing the  follow ing 
conclusions: (a) Most recen t teach e r a t t i tu d e  toward a rith m e tic  was
s ig n if ic a n t ly  re la te d  to  s tu d en t a t t i tu d e  toward a r ith m e tic , but not 
s ig n if ic a n t ly  re la te d  to  s tu d en t achievement In  a rith m e tic , (b) Type 
of teacher a t t i tu d e  encountered by th e  s tuden t fo r  ex ac tly  two o f h is  
p a s t th ree  years was s ig n if ic a n t ly  r e la te d  to  the  s tu d e n t 's  p resen t 
a t t i tu d e  toward a rith m e tic  as w ell as to  th e  s tu d e n t 's  achievement in  
a r ith m e tic , (c) Type o f teacher a t t i tu d e  toward a rith m e tic  encountered 
by the  s tuden t fo r  a l l  th re e  of h is  p a s t th ree  years was s ig n if ic a n t ly  
re la te d  to  the  s tu d e n t 's  p resen t a t t i tu d e  toward a rith m e tic  and 
s ig n if ic a n t ly  re la te d  to  the  s tu d e n t 's  achievement In a rith m e tic . 
S tudents w ith the  h ig h es t a t t i tu d e s  and achievement had teach e rs  w ith 
high a t t i tu d e s  toward a rith m e tic . The f in a l  conclusion of the P h i l l ip s  
study waB th a t  s tu d en ts  achieve b e t te r  In  a rith m e tic  i f  they haveTa 
sequence of th re e  teachers a l l  of whom have had favorab le  a t t i tu d e s  
toward a r ith m e tic .
Poffenberger and Norton (1956) s ta te d  th a t  mathematics teachers 
can have a s tro n g  p o s itiv e  or nega tive  e f fe c t  upon s tu d e n ts ' a t t i tu d e s  
and achievement by: (a) b u ild in g  upon a t t i tu d e s  e s ta b lish e d  by p a re n ts ;
(b) lead ing  s tu d en ts  to  l ik e  m athem atics; and (c) possessing  good 
knowledge of su b je c t-m a tte r , Btrong in te r e s t  In  th e  su b je c t, the  d e s ire  
to  have s tu d en ts  understand th e  m ateria l, and good c o n tro l of the  cI sbs 
w ithout being overly  s t r i c t .  These q u a l i t ie s  were found to  a f fe c t  
s tu d en t a t t i tu d e s  and achievement p o s i t iv e ly . No studen t considered 
a com pletely perm issive teach er to  be a good one, bu t few studentB
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cared fo r  overly s t r i c t  tea ch e rs . This leads to  th e  question ; Which 
la  more resp o n sib le  fo r  the  development o f negative  a t t i tu d e s  toward 
mathematics—die l ik in g  the  teacher or d is l ik in g  the  su b je c t 7 Lerch 
(1961) m aintained th a t  the  te a c h e r 's  a t t i tu d e s  and methods were more 
im portant than the o rgan iza tion  of the classroom.
McClure (1970) found te a c h e rs ' a t t i tu d e s  were s ig n if ic a n t ly  h igher 
toward mathematics than s tu d e n ts ' a t t i tu d e s .  Teachers had s ig n if ic a n t ly  
more favorable a t t i tu d e s  toward ten components o f the lea rn ing  
environment: co n ten t, problem -solving, s e ts  and a e t  language, geometry,
measurement, word problems, equations and In e q u a l i t ie s ,  graphs, p ro o fs , 
and parents* Students were ahead in  f iv e  c a teg o rie s : numbers,
te a c h e rs ' knowledge, te a c h e rs ' in s tru c t io n a l  a b i l i ty ,  and classroom  
equipment.
McClure (1970) obtained c o n flic tin g  r e s u l ts  when attem pting to  
r e la te  teacher and s tu d en t a t t i tu d e s  toward mathematics by means of 
an inventory  he co n stru c ted . McClure's conclusions were: (a) There
Is £  s ig n if ic a n t  d iffe ren c e  between studen t and teach er a t t i tu d e s  toward 
elementary mathematics as measured by D utton 's A ttitu d e  Toward 
A rithm etic , Form C (fo r s tu d e n ts ) , and the U niversity  of C a lifo rn ia  
A rithm etic Scale Three (fo r tea ch e rs ) , (b) There i s  no s ig n if ic a n t  
d iffe ren ce  between studen t and teacher a t t i tu d e s  toward elem entary 
mathematics as measured by the w rite r-c o n s tru e te d  inventory .
However, McClure found a s ig n if ic a n t  re la tio n sh ip  between a t t i tu d e  
scores on the two Dutton sc a le s  and the  o v e ra ll  sco res on the a t t i tu d e  
sc a le  which he construc ted . A Btudy by Keane (1968) a lso  obtained 
inconclusive r e s u l ts  concerning the re la tio n sh ip  between teacher snd 
studen t a t t i tu d e s  toward a rith m e tic . McClure (1970) concluded:
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The l i t e r a tu r e  I t s e l f  Is  Indeed confusing. The 
re la tio n sh ip  o f achievement In  mathematics and 
a b i l i ty  to  a t t i tu d e  toward mathematics i s  s t i l l  
shrouded in  a  maze of Iso la te d  r e s u l t s .  Only 
the  teach e r seems to  have emerged as a c le a r -c u t 
fo rce  on the  a t t i tu d e s  o f s tuden ts toward 
m athem atics, (p. 36)
Teacher A ttitu d e s—Student Achievement 
Peskln (1964) and Wess (1969) found no s ig n if ic a n t  c o rre la tio n  
between teacher a t t i tu d e s  toward a rith m e tic  and s tuden t achievement 
In  a rith m e tic .
Fa c to rs  A ffec ting  A ttitu d e s  and Achievement 
Sex D ifferences
According to  Evans (1971), some e a rly  s tu d ie s  rep o rted  th a t  boys 
l ik e  a rith m e tic  and achieve h igher sco res in  a rith m e tic  than g ir ls*  
Thorndike (1923), however, c ite d  th ree  e a rly  s tu d ie s  o f school marks 
which showed no n o tab le  d iffe re n c e s  In a lg e b ra ic  a b i l i ty  between boys 
and g i r l s .  He in d ic a te d  th a t  boys in  grade twelve p laced a lgeb ra  
somewhat h igher than g i r l s  In  p reference  ra t in g s ,  but explained th a t 
th e  inform ation  a v a ila b le  was n o t adequate to  examine d iffe re n c e s  
between the  sexes In  a lg e b ra ic  le a rn in g . The da ta  d id  in d ic a te  th a t 
g i r l s  lik ed  th e  major problem types in  the  study le s s  than boys.
i
Problem s i tu a t io n s  used in  a lg eb ra  textbooks more freq u en tly  involved
male a c t iv i t i e s .  Thorndike s ta te d  th a t :
I f  g i r l s  d is l ik e d  th e  agg ressive  planning and 
s e le c tio n  requ ired  fo r  so lv ing  v e rb a l problem s,
In g en era l, i t  would be evidence fo r  the once 
orthodox bu t now d isc re d ite d  d o c trin e  of a 
general p a s s iv ity  o f th e  fem inine I n t e l l e c t .
(p. 415-416)
The need fo r  a re v is io n  of educa tional m a te r ia ls  and methods In 
mathematics to  inc lude  feminine I n te r e s t s  was ev id en t.
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W. Linwood Chase (1949) s t ip u la te d  th a t  a tlth m e tlc  was one of the 
most lik e d  and d is lik e d  su b jec ts  In  the  curriculum . Boys p re fe rred  
con ten t su b jec ts  (reading* geography* h is to ry , and sc ie n c e ) . G irls  
p re fe rre d  s k i l l  su b je c ts  (arithm etic*  pensmanBhlp* s p e llin g  and 
a e s th e tic s —a r t  and m usic).
Poffenberger and Norton (1956) discovered th a t  tw ice as many women 
as men were in  the  group d is l ik in g  mathematics* bu t the  percentages o f 
men and women in  the group l ik in g  m athematics were equal. Poffenberger
and Norton (1959) repo rted  th a t  fo rty -tw o  per cent (42%) of th e  s tuden ts
surveyed be liev ed  th e i r  fa th e rs  lik e d  mathematics very much; whereas* 
only eleven per cent (11%) be lieved  th a t  th e i r  mothers Btrongly liked  
mathem atics. In  a study by Rosalind L. Felerbend (I960), women's 
in te r e s t  in  mathematics was t ie d  to  id e n t i f ic a t io n  w ith  a stro n g  male 
f ig u re  who was h im self in te re s te d  in  mathematics and w ith a  lack of 
fem inine id e n t i f ic a t io n  or c o n f l ic t  in  th is  a rea .
Sharplro (1961) found th a t  g i r l s  in  grades four* five*  and s ix
who lik e d  a rith m e tic  would seek help  more freq u en tly  in  the  so lu tio n  of
an a rith m e tic  problem than boys. S ix th  grade boys p re fe rre d  to  work
independently  i f  they lik e d  a rith m e tic , but sought help  i f  they did not
l ik e  a r ith m e tic . Shapiro (1961) found th a t  g i r l s  were more persevering
than boys. Aiken (1963) found th a t :
women w ith  more favorab le  a t t i tu d e s  toward 
mathematics tend to  be more outgoing, con­
s c ie n tio u s , s e l f -c o n tro l le d ,  in te l le c tu a l ly  
mature and placed more value on th e o re tic a l  
m atters  than  those w ith le s s  favorab le  
a t t i tu d e s  toward m athem atics, (p . 479)
Keane (1968) ob tained  no s ig n if ic a n t  d iffe re n c e  between the  
a t t i tu d e s  o f boys and g i r l s  toward a rith m e tic  as measured by the
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Dutton sc a le , There was a  s ig n if ic a n t  d if fe re n c e  between th e  sexes in  
th e i r  p references fo r  th e  su b je c t a reas on th e  s tuden t su b jec t-ran k in g  
sc a le  fo r  a l l  su b je c ts  (E nglish , geography, s p e llin g , read ing , sc ien ce , 
h is to ry ) ,  except a rith m e tic . Dutton and Blum (1968) in d ica ted  th e re  
seemed to  be considerab le  evidence th a t  g i r l s  lik ed  a rith m e tic  as w ell 
as boys,
McClure (1970) concluded: (a) Males in  the  study had b e t te r
a t t i tu d e s  toward numeration than fem ales, but females liked  to  perform  
th e  b asic  opera tions (ad d itio n , su b tra c tio n , m u lt ip lic a tio n , and 
d iv is io n ) b e t t e r  than m ales, (b) There i s  no s ig n if ic a n t  d iffe ren c e  
between male and female a t t i tu d e s  toward mathematics as measured by the  
Dutton U niversity  o f C a lifo rn ia  A rithm etic  A ttitu d e  S cale , Form C,
(c) There i s  no s ig n if ic a n t  d iffe re n c e  between male and female a t t i tu d e s  
toward the content of elem entary school m athem atics. McClure specu la ted  
th a t :  (a) g i r l s  may have negative  a t t i tu d e s  toward mathematics fo r
d if fe re n t  reasons than boys and (b) e x te rn a l c u l tu ra l  fa c to rs  may force  
g i r l s  to  re a c t d i f f e r e n t ly  toward mathematics than boys do. He 
concluded th e re  i s  no s ig n if ic a n t  d iffe ren c e  between the a t t i tu d e s  of 
males and fem ales toward elem entary school m athem atics.
In a study by Callahan (1971), boys showed j u s t  about the  same 
d is l ik in g  fo r  m athematics; g i r l s  showed more d is l ik e  for word problems. 
Several s tu d ie s  (repo rted  in  Evans, 1971, p. 31-32) found no v a r ia tio n  
in  a t t i tu d e s  due to  sex . In  th e  Alexander H. F lu e lle n  (1975) study, 
no fa c to rs  were found th a t  con tribu ted  more to  th e  development of 
negative  a t t i tu d e s  on th e  p a r t  of boys than of g i r l s .  At seventh grade 
le v e l ,  th e re  were no s ig n if ic a n t  d iffe re n c e s  between the  sexes w ith
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regard  to  a t t i tu d e s  toward mathematics o r achievement in  mathematics 
in  a study performed by Jacobs (1974).
E lizabe th  Fennema and J u l ia  Sherman (1977) s ta te d  th a t  th e  d a ta  in  
th e i r  study did not support e i th e r  th e  expec ta tion  th a t  males are 
in v a riab ly  su p e rio r in  mathematics achievement o r th e  idea  th a t  
d iffe re n c e s  between the  sexes Increase  w ith age and/or mathematics 
d if f ic u lty *  P a t r ic ia  Lund C asserly  (1978) found no evidence th a t  
mathematics anxiety  i s  more p rev a len t among g i r l s  than boys or th a t  i t  
p reven ts young women from e n te rin g  mathematics r e la te d  fie ldB .
Although some e a rly  s tu d ie s  on mathematics a t t i tu d e  in d ica ted  th a t 
a  d iffe re n c e  in  mathematics a t t i tu d e s  on the  p a r t  o f the  sexes was 
p re v a le n t, more recen t s tu d ie s  in d ic a te  th a t  males and females do not 
d i f f e r  s ig n if ic a n t ly  in  a t t i tu d e s  toward m athem atics. There has been 
a change in  th e  a t t i tu d e  concerning a b i l i ty  of women to  succeed in  
te c h n ic a l f ie ld s  and a corresponding change in  th e  educa tional 
curriculum  of female s tu d en ts .
Type of School o r System
One research  study in d ic a te d  th a t  negative  a t t i tu d e s  toward 
mathematics do no t appear to  be produced by only one type of school 
or system. McDermott (1956) found th a t  s tuden ts who are  a fra id  of 
mathematics are  from a l l  s iz e s  and types of school systems from 
one-room r u r a l  schools to la rg e  c i ty  system s.
Socioeconomic S ta tus
Tocco (1967) in d ic a te d  th a t  n e ith e r  achievement in  mathematics 
nor a t t i tu d e  toward mathematics appear to  be re la te d  to  socioeconomic 
s ta tu s .  Keane (1968) found th a t  economic environment seems to
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In fluence  achievement. In  the  Keane study , residence  (urban, surburban, 
ru ra l)  d id  not appear to  In fluence  e i th e r  a t t i tu d e  or achievement.
A ttitu d e  Change
There have been numerous s tu d ie s  In th e  area  o f  a t t i tu d e  change. 
Since the concept of a t t i tu d e  i s  somewhat nebulous, the  concept of 
a t t i tu d e  change i s  even more remote. C aroline W. S h e rif , M* S h e rif , 
and R. E. N ebergall (1965) re fe rre d  to  th is  by s ta t in g  th a t ,  "before  
tac k lin g  the problem of a t t i tu d e  change we must have a c le a re r  notion  
of what i t  i s  th a t  changes and what i t  i s  th a t  i s  r e s i s ta n t  to  change"
(p. v i ) .  Rokeach (1969) m aintained th a t ,  "any co n sid era tio n  of the 
re la tio n sh ip  between a t t i tu d e  change and behav io ra l change n e c e ssa rily  
r e s t s  on a p r io r  co n sid era tio n  of the  r e la t io n  between a t t i tu d e  and 
behavior" (p. 134). There a re  sev e ra l research  s tu d ie s  which in d ic a te  
th a t  the  a t t i tu d e  toward mathematics of s tu d e n ts , p ro spec tive  tea ch e rs , 
and teachers in -s e rv ic e  may be changed favorably .
Poffenberger and Norton (1959) concluded th a t  the fin d in g s of 
the resea rch  e f f o r t  seemed to  support the  hypothesis th a t  the  development 
o f a t t i tu d e s  toward mathematics i s  a cum ulative phenomenon with each 
new experience b u ild in g  upon the  preceding one.
W, J .  Lyda and Evelyn C. Morse (1963) repo rted  th a t when 
meaningful methods of a rith m e tic  were employed w ith  fou rth  g rad e rs , 
changes in  a t t i tu d e s  toward mathematics took p lace . Negative a t t i tu d e s  
became p o s i t iv e , and the  in te n s i ty  of p o s itiv e  a t t i tu d e s  was 
Increased . These a t t i tu d e  changes were s ig n if ic a n t ly  re la te d  to  gains 
in  mathematics achievement, both in  computation and in  reasoning .
Poffenberger and Norton (1959) proposed th a t  s tu d en ts  w ith an 
i n i t i a l l y  negative  a t t i tu d e  toward mathematics may go in to  the
classroom  w ith a m ental a t t l tu d in a l  s a t  ag a in st the  su b je c t which may 
be m aintained even when p o s it iv e  Id e n t i f ic a t io n  w ith the  teacher i s  
made. Dutton (1962) In s is te d  th a t ,  once a t t i tu d e s  toward a rith m e tic  
a re  developed, these  a t t i tu d e s  a re  tenac iously  held  by p ro spective  
elem entary teachers* Continued e f f o r t s  a re  requ ired  to  re d ire c t  
unfavorable teacher a t t i tu d e s  in to  c o n s tru c tiv e  channels. McClure 
(1970) argued th a t ,  a f te r  th e  in te rm ed ia te  g rades, a t t i tu d e  toward most 
aspec ts  of the mathematics lea rn in g  environment remains r e la t iv e ly  
s ta b le  throughout the  s tu d e n t 's  formal education* Raines (1970) 
in d ic a te d  th a t ,  as a  general ru le ,  th e  a t t i tu d e  th a t  an elem entary 
teach e r holds toward th e  teach ing  o f mathematics developed during 
elem entary o r ju n io r  high school and haB changed very l i t t l e  s ince  he 
s ta r te d  teach ing . This a t t i tu d e ,  according to  R aines, la  not re la te d  
to  the general teach ing  s i tu a t io n ,
Robert Marlon Todd (1966) repo rted  th a t a course, "Mathematics fo r 
T eachers," taught in  V irg in ia  in  1964 produced s ig n if ic a n t  changes in  
a t t i tu d e  toward a rith m e tic  and in  understanding of a rith m e tic  fo r the 
teachers who completed the course* George K aprellan (1961) reported  
th a t  sev en ty -fiv e  p e r cent (75%) of the  fo u rth  graders who watched an 
educa tional te le v is io n  program, "P a tte rn s  in  A rith m etic ,"  repo rted  an 
Improvement in  a t t i tu d e s  toward a rith m e tic . There are  se v e ra l o th er 
re p o rts  o f te le v is e d  mathematics in s tru c t io n  g iv ing  s im ila r  r e s u l ts .  
Jan e t Gehring Robbins (1973) reported  an improvement in  the  a t t i tu d e s  
toward mathematics of in n e r -c ity  th i rd  graders when v erb a l and p h y sica l 
reinforcem ent were employed w ith seven to  n ine year old s tuden ts  in  
mathematics c la s s e s . Roderick Jackson E arle  (1973) repo rted  a 
s ig n if ic a n t  change in  mathematics a t t i tu d e s  of disadvantaged s tuden ts
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when the  s tu d en ts  were taught In  sm all groups by competent, experienced 
mathematics te a ch e rs . Anttonen (1967) reported  a  low p o s it iv e  
c o rre la t io n  between elem entary and secondary mathematics a t t i tu d e s .  
These r e s u l ts  could serve sb evidence th a t  mathematics a t t i tu d e  can 
be changed.
There a re  se v e ra l re p o rts  of mathematics a t t i tu d e  change on the 
p a r t  o f p ro spective  tea ch e rs . Dutton (1951) recommended having teacher 
education s tuden ts i s o la te  t h e i r  a t t i tu d e s  toward mathematics and 
In d ica ted  th a t  th is  had proven h e lp fu l to  p ro spective  teach ers  in  
overcoming unfavorable a t t i tu d e s  and fee lin g s  toward m athem atics.
Dutton (1962) considered th e  b e s t method of improving teacher and 
s tuden t a t t i tu d e s  and achievement to  be an in se rv lc e  program fo r 
teachers during the school y e a r , when th e  teachers are  working w ith 
th e  s tu d e n ts . A lice S. H ilton  (1969) rep o rted  a s ig n if ic a n t  change
i
in  a t t i tu d e  toward m athematics on the  p a r t  o f p ro sp ec tiv e  teach ers  in  
the  study. Aiken (1976) repo rted  improvement in  p ro sp ec tiv e  te a c h e rs ' 
a t t i tu d e s  toward mathematics as a r e s u l t  of a m ethod-content course in  
teacher education.
Bassham, Murphy, and Murphy (1964) have suggested th a t  changing a 
s tu d e n t 's  a t t i tu d e  toward mathematics involves changing h is  percep tions 
in  r e la t io n  to  mathematics m a te r ia ls . Gerald Lewis Natkin (1966) 
attem pted to  improve a t t i tu d e s  toward mathematics experim entally  by 
g e ttin g  s tu d en ts  to  a sso c ia te  mathematics w ith something p le a sa n t. 
Natkin measured galvan ic  sk in  responses (GSR's) of the su b je c ts  to  
m athem atical and non-m athem atical s t im u li .  Subjects learned  to 
a sso c ia te  mathematics s tim u li w ith nonsense s y lla b le s  or w ith  s tro n g ly  
p lea san t ph rases. When m athem atical s t im u li were a sso c ia ted  with
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p leasan t exp ressions, scores on a t e s t  of anx ie ty  toward mathematics 
shoved a s ig n if ic a n t  decrease*
Rodriguez Feijoo  (1974) Ind ica ted  th a t  e f f o r t s  to  Improve mathe­
m atics a t t i tu d e  and achievement by In troducing  new teach ing  methods are 
com plicated by the  complex number of v a ria b le s  th a t  must In te ra c t  in  the  
form ation or change of a t t i tu d e  toward mathematics* McClure (1970) 
emphasized th a t  a t t i tu d e  may be ra d ic a l ly  a ffe c te d  by c e r ta in  cond itions 
In  a r e la t iv e ly  sh o rt tim e.
The ex is ten ce  of numerous Innovations and ed u ca tio n a l techniques In  
mathematics have encouraged re sea rch e rs  to  study the e f fe c ts  of s p e c if ic  
teach ing  techniques on s tuden t a t t i tu d e s  toward m athem atics. Gordon
(1975) re fe r re d  to  teach ing  s ty le  as being " fix ed  and r ig id "  or 
" f le x ib le  and developing" (p. 33). Students who favored low s tru c tu re  
tended to  ob tain  high  grades and were low in  discomfort* Students who 
scored high  on a t t i tu d e  toward mathematics as a  process tended to  favor 
low s tru c tu re .
A fte r studying the e f f e c ts  of a b i l i ty  grouping on a t t i tu d e  change, 
Lerch (1961) concluded th a t  a t t i tu d e s  toward a rith m e tic  a re  le s s  
dependent upon classwork o rgan iza tion  than upon teacher a t t i tu d e s  and 
th e  methods teachers employ. A fter comparing a b i l i ty  versus n o n -a b ility  
groups, 0 . L. Davis and N. H. Tracy (1963) concluded th a t  d iffe ren c e s  
among teachers In th e i r  knowledge of a r ith m e tic , a t t i tu d e s  toward 
a rith m e tic , and th e i r  v a r ia b i l i ty  in  methods o f teach ing—fa c to rs  no t 
measured in  th is  p a r t ic u la r  study—were im portant v a ria b le s  to  be 
considered In fu r th e r  research  on a b i l i ty  grouping.
A. L. B ernstein  (1964) thought th a t  the  use of School Mathematics 
Study Group (SMSti) m ate ria ls  might improve a t t i tu d e s  toward
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m athem atics. McClure (1970) found l i t t l e  or no d iffe ren c e s  between the  
a t t i tu d e s  of s tuden ts  using these  m a te ria ls  and th e  a t t i tu d e s  of s tuden ts 
using the  t r a d i t io n a l  curriculum . R. E. Comley (1966) noted th a t 
s tu d en ts  in  h is  study using U niversity  of I l l i n o i s  Committee an School 
Mathematics (UICSM) m a te ria ls  had s ig n if ic a n t ly  more favorab le  
mathematics a t t i tu d e s  than the o th er groups. D, F. Devine (1967) 
concluded th a t  when an average or above average teach e r I s  a v a ila b le , 
g re a te r  achievement I s  obtained  In a more conventional teach e r-cen te red  
approach.
Aiken (1976) In d ica ted  th a t  when an experim ental In s tru c t io n a l
approach i s  compared w ith  a t r a d i t io n a l  approach, th e  improvement i s
u sua lly  approxim ately th e  same;
This I s  so whether the  t r a d l t lo n a l - le c tu r e ,  
one-teacher approach Is  compared w ith 
enrichment (Wardrop, 1972), lab o ra to ry  
(F lexer, 1974), programmed (B e a ttie , 1970;
Drum, 1974), In d iv id u a lized  (K ontogianes,
1974), m icro-teaching  (Kilman, 1971), in ­
contex t (McNemey, 1969), o r tw o-teachers 
(W illiam s, P. H ., 1971) approaches to  
in s tru c t io n , (p. 298-299)
The stro n g  im pression which emerges from the s tu d ie s  examined by Aiken
i s  th a t  experim ental methods o f teach ing  mathematics a re  not su p erio r
to  t r a d i t io n a l  methods w ith re sp ec t to  changes In a t t i tu d e  toward
m athem atics. Some of the conclusions found in  research  s tu d ie s  have
been l i s te d  by Aiken (1976) as fo llow s:
1. Modern mathematics programs do not Improve a t t i tu d e s  
more than t r a d i t io n a l  programs (Demars, 1972; Joyner,
1974).
2. Compared to reg u la r c la s s e s , " continuous progress" 
c la sse s  do not have o d if fe re n t  e f f e c t  on a t t i tu d e s  
toward mathematics (W illiam s, B. G ., 1974).
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3. Discovery methods are no t su p e rio r In  t h e i r  e f fe c ts  
on a t t i tu d e s  toward mathematics (Richard and 
Boltoni 1971; S tru d e r, 1972),
4. N either follow -up in s tru c t io n s  (Avenoso, 1971) 
nor f le x ib le  scheduling (F e is t ,  1972) Improves 
a t t i tu d e s  more than t r a d i t io n a l  In s tru c tio n ,
5. An In d iv id u a lized  approach to  in s tru c t io n  In 
elem entary and ju n io r  high mathematics sometimes 
has a  more p o s it iv e  e f f e c t  on a t t i tu d e s  than a 
t r a d i t io n a l  approach. (Maqulre, 1971; Malcolm,
1973; Scharf, 1971), bu t sometimes no d iffe re n c e  
In the  e f fe c ts  of the two types of programs Is  
found (Corbin, 1974; Ronshausen, 1972).
6. C erta in  u n its  o r to p ic s  in  mathematics have a 
more p o s it iv e  (Duncan, 1971; McBride, 1974;
Silverm an, 1974) o r a more negative  (McCord,
1970) e f fe c t  on a t t i tu d e s  than o th er to p ic s .
(p. 300-301)
A lpert e t  a l .  (1963) concluded th a t in te rp e rso n a l v a ria b le s  were 
found to have a g re a te r  e f fe c t  on p u p ils 1 a t t i tu d e s  when p up il and 
teacher were of the same sex. N. Maertens (1968) concluded th a t 
a rith m e tic  homework does no t uniform ly a f f e c t  p u p ils ' a t t i tu d e s  toward 
m athem atics, F urther research  needs to  be done in  these  a reas .
Aiken (1976) repo rted  se v e ra l s tu d ie s  Involving e f f o r ts  to  change 
a t t i tu d e s  toward mathematics by the use of c a lc u la to rs  In  the  classroom. 
In these  s tu d ie s , although change occurred in  the groups th a t used 
c a lc u la to rs , changes a ls o  occurred in  the  c o n tro l groups. According to  
Aiken (1976), one re sea rch e r repo rted  more favo rab le  a t t i tu d e s  toward 
mathematics when com puter-assisted  In s tru c tio n  was used w ith seventh 
g raders; bu t another re se a rc h e r , working w ith  the  same group, found no 
d i f f e r e n t i a l  Increase  In p o s it iv e  a t t i tu d e s .  Phelps Wallace W ilkins 
(1975) repo rted  a p o s it iv e  s ig n if ic a n t  change in  the a t t i tu d e  toward 
mathematics and mathematics re la te d  concepts in  th e  com puter-assisted  
c la s s ;  whereas, no s ig n if ic a n t  change was repo rted  in  the  a t t i tu d e
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toward e i th e r  In  the c o n tro l group. More research  needs to  be done to  
determ ine the  p o s s ib i l i t i e s  fo r  changing a t t i tu d e  toward mathematics by 
the  use of c a lc u la to rs  and computers.
Researchers a re  no t In  agreement concerning th e  range o f the 
c r i t i c a l  period  in  th e  form ation o f s tuden t a t t i tu d e  toward mathem atics. 
D iffe re n t grade le v e ls  from preschool to  seventh o r  e igh th  grade and In 
some cases high school years have been c ite d  as being im portant. Student 
a t t i tu d e s  toward mathematics appear to  become le s s  favorab le  as s tuden ts 
p rogress in  schoo l. There i s  evidence of a  d ec lin e  as s tu d en ts  p rogress 
from one grade le v e l to  the next and a lso  a d ec lin e  from the beginning to  
th e  end o f the  school year. A ttitu d e  toward many school su b je c ts , no t 
j u s t  m athem atics, i s  considerab ly  le s s  p o s it iv e  a t  the end o f the  year 
than a t  the  beginning.
A low, bu t s ig n i f ic a n t ,  p o s it iv e  c o rre la t io n  i s  u su a lly  found 
between studen t a t t i tu d e  toward mathematics and s tuden t achievement in  
m athem atics. U sually the  achievement c r i te r io n  i s  a s in g le  standard ized  
mathematics t e s t .  Higher c o rre la tio n s  have been obtained  when classroom  
grade i s  the achievement fa c to r . A study by Anttonen (1967) u t i l iz e d  
mathematics g rade-po in t-averages fo r  grades 7 through 12 as the  achieve­
ment c r i te r io n .  No s tu d ie s  c o rre la tin g  mathematics a t t i tu d e  w ith 
grade-po in t-average  fo r  grades 1 through 6 were lo ca ted .
The l i t e r a tu r e  con ta ins both s c i e n t i f i c  research  and mere sp ecu la tio n  
concerning th e  re la tio n sh ip  between p a re n ta l and s tuden t mathematics 
a t t i tu d e s .  P a ren ta l ex p ec ta tio n s , p a re n ta l encouragement, and p a re n ta l 
a t t i tu d e s  toward mathematics are  a l l  fa c to rs  to  be considered in  the 
development of studen t a t t i tu d e s .  There may be a d iffe ren c e  in  the
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In fluence  of che m other's a t t i tu d e  toward mathematics and the  f a th e r 's  
a t t i tu d e  toward m athem atics. The B e x  of the  ch ild  may be a fa c to r  In 
determ ining whether th e  c h ild  le  more in fluenced  by the m other's 
a t t i tu d e  or the  f a th e r 's  a t t i tu d e  toward m athem atics. Research to  date  
seems to  In d ic a te  th a t  th e re  i s  a  p o s it iv e  c o rre la t io n  between student 
and paren t a t t i tu d e s  toward mathem atics; however, th e re  have been few 
s tu d ie s  in  th is  a rea .
Some fa c to rs  re le v an t to  the  teacher In th e  a rea  of mathematics 
a t t i tu d e  development include the a t t i tu d e  of the  teacher toward 
m athem atics, th e  a t t i tu d e  of the s tu d en ts  toward the  tea ch e r, and the  
e f fe c t  of s p e c if ic  teach ing  techniques upon s tuden t mathematics a t t i tu d e s .  
Statem ents in d ic a tin g  th a t the  teacher i s  an im portant fa c to r  in  the 
development of s tuden t a t t i tu d e  toward mathematics a re  no t always 
supported by s c ie n t i f i c  evidence. The b e l ie f  th a t  teacher a t t i tu d e s  
toward mathematics and s tuden t a t t i tu d e s  toward mathematics a re  
s ig n if ic a n t ly  re la te d  has not y e t been e s tab lish ed  by the l i t e r a tu r e .
Some resea rch e rs  have obtained  c o n f l ic t in g  or inconclusive  evidence 
when attem pting  to  c o rre la te  teacher and studen t mathematics a t t i tu d e s .  
P h i l l ip s  (1969) conducted a study a t seventh grade le v e l In  which 
teacher a t t i tu d e s  fo r  the l a s t  th ree  years of elem entary school were 
examined. No s tu d ie s  were located  involving teacher a t t i tu d e s  fo r  a l l  
s ix  years of elem entary school.
Most re sea rch e rs  have analyzed the  re la tio n sh ip  between two major 
fa c to rs ;  fo r  example, studen t and teach e r a t t i tu d e s  o r s tuden t and paren t 
a t t i tu d e s  toward m athem atics. No s tu d ie s  were loca ted  in  which paren t 
a t t i tu d e s ,  teacher a t t i tu d e s ,  and studen t a t t i tu d e s  were examined 
sim ultaneously .
Chapter 3 
THE METHOD
The problem was to  measure and analyze the  re la tio n sh ip s  between 
th e  expressed a t t i tu d e s  toward mathematics of se lec te d  seventh grade 
s tu d e n ts , th e i r  p a re n ts , and th e i r  former elem entary school teachers 
(grades 1-6) and to r e la te  these  a t t i tu d e s  to  s tuden t achievement In 
mathematics In  elem entary school. The s p e c if ic  re la tio n sh ip s  
analyzed were:
1. Student and P aren t A ttitu d e s
2. Student and Teacher A ttitu d e s
3. Student A ttitu d e s  and Student Grades In  Mathematics
4. Teacher A ttitu d e s  and Student Grades In  Mathematics
5. Teacher and P aren t A ttitu d e s
6. Student A ttitu d e s  and Teacher-and-Parent A ttitu d e s .
The Sample
A to ta l  of 256 s tu d en ts  rep re sen tin g  a studen t popu lation  of 500 
seventh g rad e rs , 256 p a ren ts  rep resen tin g  a p o ss ib le  paren t population  
of 1000, and 86 elem entary teachers rep re sen tin g  a teach e r popu lation  
of 106 p a r t ic ip a te d  in  the  study. From the p a r t ic ip a n ts ,  149 studen ts 
and 212 p a ren ts  were se lec te d  fo r  the  a n a ly s is . Those teachers who 
taught each of th e  149 s tu d en ts  were se lec te d  on an in d iv id u a l b a s is .
The Sample Student Group consisted  of those s tu d en ts  cu rre n tly  
e n ro lled  in  the  school system a t  seventh grade le v e l who completed 
grades 1 through 6 In the  system. The Sample Student Group was fu r th e r
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q u a lif ie d  to  Include only those s tuden ts whose teach e rs  were s t i l l  
teach ing  In  the  system and whose teach ers  and p aren ts responded to  the  
a t t i tu d e  measure* Students rep re sen tin g  a l l  le v e ls  o f academic achieve­
ment In  mathematics were Included. In  o rder fo r  a  p a r t ic u la r  studen t 
to  be Included in  th e  Sample Student Group, a minimum of fou r o f th a t 
s tu d e n t 's  elem entary teachers and one paren t had to  respond to  the 
a t t i tu d e  s c a le .  When only one paren t responded, th e  a t t i tu d e  score  of 
th a t  p a ren t was used to  rep re se n t Mean P aren t A ttitu d e  fo r  th a t 
p a r t ic u la r  student* T h irty -one  s tu d en ts  were assigned to  the  Sample 
Student Group. The group contained 14 male and 17 female s tu d e n ts .
A ll s ix  hypotheses were te s te d  on the  Sample Student Group.
The Sample Paren t Group Included 48 p a ren ts  of the  s tu d en ts  In the  
Sample Student Group. The Sample Teacher Group Included those teachers 
c u rre n tly  teach ing  in  th e  system who taught the  members of the  Sample 
Student Group in  grades 1 through 6. The teachers who taught each 
s tu d en t were se le c te d  on an in d iv id u a l b a s is .
A fte r the s e le c tio n  of the Sample S tudent, P a ren t, and Teacher 
Groups, s u f f ic ie n t  d a ta  were a v a ila b le  to  Id e n tify  two a d d itio n a l 
s tu d en t groups. Group A co n sis ted  of those s tu d en ts  fo r  whom a paren t 
a t t i tu d e  and no t a teach e r a t t i tu d e  was a v a ila b le . Group A combined 
w ith the  Sample Group was u t i l i z e d  fo r  an a d d itio n a l t e s t  of Hypothesis 1 
and Hypothesis I I I .  In  o rder fo r  a studen t to  be included in  Group A, a t 
l e a s t  one paren t had to  respond to  the  a t t i tu d e  s c a le . Seventy-five 
s tu d e n ts  were assigned to  Group A. Group B co n s is ted  of those s tu d en ts  
fo r  whom a teacher a t t i tu d e  and no t a p a ren t a t t i tu d e  was a v a ila b le .
Group B combined w ith th e  Sample Group was u t i l i z e d  fo r  an a d d itio n a l 
t e s t  o f Hypothesis I I .  In order fo r  a s tu d en t to  be Included in
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Group B, a minimum of fou r of th a t  studen t*a former elem entary teach ers  
had to  respond to  th e  a t t i tu d e  sc a le . F o rty -th ree  s tu d en ts  were 
assigned  to  Group B. The p aren t group corresponding to  Group A consisted  
o f 164 p a ren ts  of th e  s tuden ts In  Group A. The teach e r group corresponding 
to  Group B consisted  of those teachers c u rre n tly  teach ing  In the  system 
who taught the s tu d en ts  In  Group B In  grades 1 through 6.
A vailab le  Methods fo r  A ppraising A ttitu d e s
According to  Mary C. Corcoran and E. Glanadlne Glbb (1961), th e re  
a re  th re e  prim ary methods fo r  ap p ra is ing  a t t i tu d e s  toward mathem atics:
(a) s e l f - r e p o r t  methods which inc lude  q u e s tio n n a ire s , incom plete q u es tio n s , 
e ssay s, and d ia r ie s  of m athem atical a c t iv i t i e s ;  (b) o b se rv a tio n a l methods; 
and (c) in te rv iew s . A p a r t ic u la r  type of q u estio n n a ire  known as the 
a t t i tu d e  sc a le  has been developed as an attem pt to  provide a more 
o b jec tiv e  method of eva lua ting  and comparing a t t i tu d e s .  A ttitu d e  sc a le s  
are  developed using p r in c ip le s  devised by L. L. Thurstone (1928) and 
Rensls L ik e rt (1932). When responding to  a Thurstone sc a le , an in d iv id u a l 
agrees o r d isag rees w ith  each statem ent given. When responding to  a 
L ik e rt s c a le , the in d iv id u a l has f iv e  choices: S trongly D isagree,
D isagree, Undecided, Agree, or Strongly Agree.
To co n stru c t a Thurstone s c a le , a l i s t  of b r ie f  sta tem ents i s  
prepared by search ing  the l i t e r a tu r e  and by asking In d iv id u a ls  to 
submit opinions concerning the su b jec t in  question* The l i s t  of s t a t e ­
ments i s  then reduced to  a s h o r te r ,  more manageable, l i s t  th a t  is  s t i l l  
re p re se n ta tiv e  of a l l  graduations of opinion. These opinions a re  
arranged along a s in g le  continum includ ing  p o s i t iv e , n eg a tiv e , and 
n e u tra l  c a te g o rie s .
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A ttitu d e  sc a le s  th a t  have been used in  mathematics include:
(a) Dutton Thurstone S cale , (b) Dutton-Blum L ik e rt S cale , (c) Anttonen- 
Hoyt S ca le , (d) Semantic D if f e re n t ia l ,  and (e) Alken-Dreger L ik e rt Scale. 
These s c a le s , excluding Alken-Dreger, have been c a re fu lly  examined by 
Mastantuono (1970) and Evans (1971). The Aiken-Dreger Scale i s  described  
in  Marvin E. Shaw and Jack M. Wright (1967).
Evans examined the  r e l i a b i l i t y  o f the s c a le s , and Mastantuono (1971)
examined the  v a l id i ty .  In  examining the  four a t t i tu d e  s c a le s ,
Mastantuono (1970) s ta te d :
Due to  th e  s ig n if ic a n t  in te rc o r re la t io n s  among 
the  four a rith m e tic  a t t i tu d e  s c a le s , another 
im p lica tio n  of the  p resen t re sea rch , appears to  
be th a t  a l l  of th e  sc a le s  were tapping  th e  same 
general a rea  of the  a f fe c t iv e  domain, d esp ite  
d iffe ren c e s  in  the  a t t i tu d e  sc a lin g  th e o rie s  
used as a b a s is  fo r  con stru c tin g  each sc a le .
This would seem to  co n tr ib u te  to  the c o n s tru c t
v a l id i ty  of each sc a le , (p . 100)
Evans (1971) found s ig n if ic a n t  t e s t - r e t e s t  c o rre la tio n s  fo r a l l  four
sc a le s  in  the  range of .353-.611 and found In te r -c o r re la t lo n s  In  the
range of .587-.827,
In  a d d itio n  to  th e  widely used s c a le s , a number of researchers 
have used p e rso n a lly  constructed  sc a le s  fo r  th e i r  resea rch  s tu d ie s , 
Includ ing  a rec en t one by Roderick E arle  Jackson (1973), constructed  to  
study the  a t t i tu d e s  of disadvantaged s tuden ts toward mathem atics. 
According to  Jackson, th i s  sc a le  uses non-standard ized  E nglish , 
"G hettoese"—n o t the  type of language used in  p o l i te  so c ie ty .
The Instrum ents
The p resen t study u t i l i z e d  the  Dutton Thuratone S ca le , which w il l  
subsequently be re fe r re d  to  as the Dutton Scale. According to  Aiken
(1969), the Dutton Scale has probably been used more than any o ther
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mathematics a t t i tu d e  sc a le . The Dutton Scale hae been employed w ith 
p a re n ts , te a ch e rs , p rospective  tea ch e rs , and s tu d en ts .
In  the p rep a ra tio n  of the Dutton Scale (Dutton, 1954), more than 
600 p rospective  teach e rs , en ro lled  in  education c laaaes a t  the 
U niversity  of C a lifo rn ia , over a f iv e -y e a r  p e rio d , were asked to  w rite  
out th e i r  fee lin g s  toward a rith m e tic . A fte r the statem ents obtained 
were e d ite d , a group of 120 u n iv e rs ity  s tu d e n ts , rep resen tin g  a l l  
c la s s if ic a t io n s  e n ro lled , so rted  the sta tem ents In to  eleven ca teg o ries  
numbered from 1 (fo r  extreme d is l ik in g )  to  11 (fo r  extreme l ik in g ) .  
Twenty-two sta tem ents were se le c te d  fo r  the f in a l  sca le  (Dutton, 1957). 
The o r ig in a l  twenty-two item  sca le  was reduced to f i f te e n  item s 
(Dutton, 1962).
There a re  two v a r ia tio n s  (Appendix C) of the  Dutton Scale:
(a) D u tton 's A ttitu d e  Toward A rithm etic , Form C ( fo r  s tu d e n ts ) , prepared 
by Wilbur H. Dutton, and (b) U n iversity  of C a lifo rn ia  A rithm etic 
A ttitu d e  Scale Three ( fo r  te a c h e rs ) , published in  W. H. Dutton and 
J .  J .  Adams (1961). P h i l l ip s  (1969, p . 16) in d ic a te d  th a t  both the  
Dutton A ttitu d e  Toward A rithm etic S cale , Form C, and the U niversity  of 
C a lifo rn ia  A rithm etic A ttitu d e  Scale Three have a r e l i a b i l i t y  of .94 as 
measured by t e s t - r e t e s t  methods and are  considered v a lid  fo r  measuring 
fee lin g s  toward m athem atics. Each of these  con ta ins 15 sc a le  item s plus 
f iv e  a d d itio n a l item s. The two sc a le s  a re  almost id e n t ic a l .  V aria tions 
in  wording fo r  teachers and fo r  studen ts i s  the main d iffe ren c e . .
The p resen t study employed:
1. D u tton 's  A ttitu d e  Toward A rithm etic , Form C ( fo r  studen ts)
2. U n iversity  of C a lifo rn ia  A rithm etic A ttitu d e  Scale Three 
(fo r  teachers)
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3* U n iversity  of C a lifo rn ia  A rithm etic A ttitu d e  Scale Three 
(m odified fo r  p a re n ts ) .
The Dutton sc a le s  were used in  th e  p resen t study because of the 
high r e l i a b i l i t y ,  the in d ic a tio n s  of v a l id i ty ,  the ex is ten ce  of both a 
s tu d en t and a teacher v e rs io n , and because of the ease w ith which a 
paren t ve rsion  could be constructed  (perm ission fo r  use, Appendix D).
R e lia b i l i ty  and V a lid ity  of the Parent Scale 
For the purpose of th is  study , an a d d itio n a l sc a le  fo r  p a ren ts  
w s b  needed th a t  would b e  s im ila r  to  the  e x is tin g  Dutton s tu d en t and 
teach e r s c a le s , so th a t  comparisons could be made w ith these s c a le s .
An a t t i tu d in a l  sc a le  fo r  measuring paren t a t t i tu d e  toward mathematics 
was no t lo ca ted ; th e re fo re , the  U n iversity  of C a lifo rn ia  A rithm etic 
Scale Three ( fo r  teachers) was m odified by the in v e s tig a to r  to provide 
a p a ren t sc a le  (Appendix C, p, 103) s im ila r  In  content and number of 
Items to  the o th e r Dutton s c a le s . This was p re fe rre d  to  p reparing  a 
new sc a le  th a t might no t p a r a l le l  e x is tin g  sc a le s ,
A f ie ld  t e s t  of the p aren t sc a le  was conducted by g iv ing  the  sca le
to the paren ts of twenty-two s tu d en ts . The s tuden ts were s im ila r  in
grade, age, and academic a b i l i ty  to  those s tu d en ts  who l a t e r  p a r tic ip a te d  
in  the  study. Eleven paren ts  of these  studen ts responded to the
paren t s c a le . On the f ie ld  t e s t  a r e l i a b i l i t y  c o e f f ic ie n t  i[Tabie A,
Appendix E) of .852 was c a lcu la te d  fo r  the  paren t sc a le .
The s p l i t-h a lv e s  method was used to determ ine the r e l i a b i l i t y -  
c o e f f ic ie n t  co rrec ted  by the Spearman-Brown formula (Appendix E, p. 115) 
Since each item  on the  paren t sca le  I s  assigned a d i f f e r e n t  num erical 
v a lu e , the usual method of d iv id ing  the instrum ent In to  two halves 
would give unequal values fo r  the two p a r a l le l  forms; th e re fo re , the
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paren t sc a le  was divided in to  two p a r ts  having approxim ately the same 
to ta l  sca le  value fay u t i l i z in g  the techniques described  In Thurstone 
and Chave (Appendix E, p. 115).
The s tuden ts o£ the f i r s t  paren t group were given the  Dutton 
studen t s c a le . The t e s t - r e t e s t  r e l i a b i l i t y  (Table B, Appendix E) 
of .the Dutton s tu d en t sca le  has been reported  by Dutton and o th er 
research ers  as .94, On the f ie ld  t e s t ,  a s p l i t-h a lv e s  r e l i a b i l i t y  of 
.934 was ca lcu la te d  fo r  the s tuden t sc a le .
The paren t sc a le  was adm inistered to  a second group of p a ren ts .
These were the  paren ts  of s tuden ts  s im ila r  in  grade, age, and academic 
a b i l i ty  to  those s tuden ts  who would l a t e r  p a r t ic ip a te  in  the study.
The mean fo r  the f i r s t  ad m in is tra tio n  of the p aren t sc a le  was 6 .81 , and 
the mean fo r  the second ad m in is tra tio n  was 6.93. There was no 
s ig n if ic a n t  d iffe ren c e  (Table Ct Appendix E) between the  two means. As 
an a d d itio n a l index of v a l id i ty ,  a th ird  group of p a ren ts  was asked to  
l i s t  th e ir  a t t i tu d e s  toward mathematics. Comparisons between the a t t i tu d e s  
l i s te d  and the a t t l tu d ln a l  Items on the paren t sca le  revealed many 
s im i la r i t i e s .
C o llec tion  of the Data 
P a ren ta l perm ission (Appendix A) was obtained for a l l  seventh 
grade s tuden ts  p a r t ic ip a tin g  in  the  study. Names of those s tuden ts  
who attended  elem entary school in  the  system fo r a l l  s ix  years of 
elem entary school and the names of th e i r  former elem entary teachers 
were secured by giving each s tuden t a copy of the Student Inform ation 
Form (Appendix B), Yearly mathematics grades of these  s tuden ts  
fo r grades 1 through 6 were obtained .
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One seventh grade mathematics teach e r was se lec te d  to  a c t as 
coo rd ina to r to  d is t r ib u te  and c o lle c t  s tuden t and paren t sc a le s  from 
each seventh grade mathematics teach e r. An envelope con ta in ing  the 
ap p ro p ria te  number o f a t t l tu d ln a l  instrum ents fo r  each mathematics 
c la s s  was provided.
The p r in c ip a l  o f each elem entary school was asked to  d is t r ib u te  
and c o lle c t  a copy of the  teacher sc a le  from each teach er and re tu rn  
these  to  the in v es tig a to r*  An envelope con ta in ing  the app rop ria te  
number o f a t t l tu d ln a l  instrum ents was prepared fo r  each school*
For the purposes of c o r r e la t io n , l e t t e r  grades were converted to  
the  fo llow ing num erical equ iva len ts  o r g raduations in  between:
L e tte r  Grade Numerical Value
S tu d en ts ' grade~poln t-averages fo r elem entary school were then 
c a lc u la te d .
Researchers freq u en tly  read the  Dutton Scale aloud , e sp e c ia lly  
when working w ith very young c h ild ren . Dutton (1956) had statem ents 
read aloud to  the  ju n io r  high school s tuden ts  p a r t ic ip a t in g  In h is  
study . In the  c u rren t re sea rch , sta tem ents were no t read aloud. I f  
the  sc a le  I s  read aloud, s tu d en ts  might be in fluenced  by the  verba l 
and nonverbal ac tio n s  of th e  read er to  express a t t i tu d e s  s im ila r  to  
those of the read er In stead  of expressing  p e rso n al a t t i tu d e s  toward 
m athem atics,
A
B
C
D
4*0
3.0
2.0  
1.0
Admlnist r a t io n  o f the  Instrum ents
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Each p a r t ic ip a n t  was given a l e t t e r  and an a t t i tu d e  sc a le . A ll 
p a r t ic ip a n ts  completed the  a t t i tu d e  Beale during  the  same week. W ritten  
In s tru c tio n s  to  the classroom  teachers who adm inistered  th e  a t t i tu d e  
sc a le  requested  th a t  the  teach ers: (a) give each s tuden t a copy of the
stu d en t sc a le  and s u f f ic ie n t  copies of the  p aren t s c a le , (b) remind 
th e  s tu d en ts  th a t  p a ren t and s tuden t responses a re  c o n fid e n tia l and w il l  
n o t a f f e c t  s tuden t grade, (c) in d ic a te  to  th e  s tuden t th a t  a l i s t  of 
d e f in itio n s  (as u t i l i z e d  by Evans, 1971) fo r  some of the terms on the 
sc a le  1b a v a ila b le  a t  the  te a c h e r 's  desk., and (d) adm in ister the sc a le  
w ithout read ing  I t  aloud o r commenting on p e rso n a l a t t i tu d e s  toward 
m athem atics. W ritten  in s tru c tio n s  to  the  teachers of each elem entary 
school assured  th a t  teach e r responses would be kep t c o n fid e n tia l.
Scoring th e  Instrum ents
On the Dutton s c a le s , respondents were d irec te d  to  check only 
those sta tem ents which expressed th e i r  " tru e  fee lin g s"  toward 
m athem atics--probably no t more than f iv e  sta tem en ts. Each item  on 
th e  Dutton sc a le s  has been assigned a number between 1.0 (extreme 
d is l ik e )  and 10.5 (extreme lik in g )  to correspond w ith the  scaled  
values of th a t p a r t ic u la r  a t t i tu d e  toward a rith m e tic  as determined 
by the techniques of Thurstone and Cnave (1929). The a t t i tu d e  sca le  
score  was the mean of the sc a le  values of the se lec te d  sta tem en ts.
This method o f sco ring  was used in  the c u rren t re sea rch . Mastantuono
(1970), Evans (1971), and o th e rs  have suggested th a t  the  score  could 
a l te rn a te ly  be the sum of the s c a le  values of the  sentences the 
su b jec t endorses.
Data Compilation 
Data were compiled and analyzed by means of the  IBM 370/135 
Computer a t E ast Tennessee S ta te  U niversity  u t i l i z in g  th e  SPSS 
S t a t i s t i c a l  Package fo r  the S oc ial Sciences, which Involves the 
Pearson product-moment and m u ltip le  c o rre la t io n  c o e ff ic ie n ts  
(Appendix F). Data on a l l  su b jec ts  i s  l i s t e d  in  Appendix G.
IChapter 4 
THE ANALYSIS
The d a ta  were analyzed by u t i l i z in g  c o rre la t io n a l  techniques. 
C o rre la tio n  does no t in d ic a te  th a t  one v a ria b le  caused a given change 
In  the o th e r , bu t only th a t  th e  two v a ria b le s  a re  experiencing 
sim ultaneous a l te r a t io n .
S t a t i s t i c a l  Treatment
For Hypotheses I-V . The Pearson product-moment c o e f f ic ie n t  of
c o rre la t io n  was used to  t e s t  the  follow ing re la tio n sh ip s t
Hypothesis I  SA-PA
Hypothesis I I  SA-TA
Hypothesis I I I  SA-SG
Hypothesis IV TA-SG
Hypothesis V TA-PA.
For Hypothesis VI. M ultip le  c o rre la tio n  (Appendix F) w b b  used to 
t e s t  the  re la tio n sh ip :
Hypothesis VI SA— (TA-PA).
To t e s t  the  s ig n if ic a n c e  of r  (o r R). The R value obtained by 
the  m u ltip le  c o rre la t io n  i s  g re a te r  than the  In d iv id u a l _r c o rre la tio n s  
between the  c r i te r io n  v a ria b le  (s tuden t a t t i tu d e )  and e i th e r  p re d ic to r  
v a ria b le  ( teach e r a t t i tu d e  or paren t a t t i tu d e ) ,  bu t the  in te rp re ta t io n  
of the  s ig n if ic a n c e  of R i s  p re c ise ly  the  same as in  the case of two 
p re d ic to rs  (Popham, 1973, p. 89).
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S t a t i s t i c a l  A nalysis
Null Hypotheses
To f a c i l i t a t e  s t a t i s t i c a l  a n a ly s is , the  research  hypotheses 
(Chapter 1, pp. 2-3) were presented  here In  the n u ll  hypothesis form at. 
The c o rre la t io n  c o e ff ic ie n ts  were te s te d  a t  the  .03 le v e l ,  u t i l i z in g  a 
o n e -ta ile d  t e s t  fo r  s ig n if ic a n c e .
Hypothesis I . There w i l l  be no s ig n if ic a n t  re la tio n sh ip  between 
the a t t i tu d e s  o f s tu d en ts  toward mathematics and the  a t t i tu d e s  of th e ir  
p a ren ts  toward mathem atics.
Ho1: PSA~PA " °*
For an In d iv id u a l s tu d e n t, th e  s tu d e n t 's  score on the  a t t i tu d e  sca le  
was p a ired  w ith th e  mean value of the  se t of a t t i tu d e  scores of th a t 
s tu d e n t 's  p a ren ts :
Student A ttitu d e  (SA) Mean Paren t A ttitu d e  (PA)
S4 FA + MA
2
The c o rre la t io n  (Table 1-A) between the a t t i tu d e s  of s tuden ts 
toward mathematics and the  a t t i tu d e s  of th e i r  paren ts toward mathematics 
fo r  the Sample Student Group (n * 31) was .3007. This value of _r was 
s ig n if ic a n t  a t the  .05 level* When Hypothesis I  was re te s te d  on the 
Sample Group combined w ith  Group A (n -  106), a c o rre la tio n  (Table 1-B) 
of .1967 was obtained . This value was s ig n if ic a n t  a t  th e  .02 le v e l, 
T herefore, the  n u l l  hypothesis was re je c te d , In d ica tin g  th a t th e re  was 
a s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of s tuden ts toward 
mathematics and the  a t t l tu d e a  of th e i r  paren ts  toward mathematics.
For the Sample Student Group (n * 29), the  c o rre la tio n  (Table 1-A) 
between the a t t i tu d e s  of s tuden ts  toward mathematics and the a t t i tu d e s
Table 1-A
Correlation of Student Attitudes Toward Mathematics with
Parent and Teacher A ttitudes Toward Mathematics
(n -  19) (n = 29)
Sample Group 
<n -  31) (n -  31) _ _ tn -  31)
F a th ers1 Mothers1 P a ren ts ' Teachers' P a ren ts ' and
Math Math Math Math Teachers' Math
A ttitudes A ttitudes A ttitu d es A ttitu d es A ttitu d es
FA MA PA TA TA-PA
Students'
Math
A ttitudes
SA
r  -  .1289 r  = .4027* r  * .3007* r  -  .0664 R -  .3090*
Level of 
S ignificance
.29 .01 .05 .36 .05
Mean 7.0642 7.0866 7.1032 7.5926
Standard
Deviation 2.0651 1.6928 1.5277 0.7106
r  and R ■ C orrela tion  C oeffic ien ts
*p <  •05
Hypotheses I f I I ,  and VI
Table 1-B
Correlation of Student Attitudes Toward Mathematics with
Parent and Teacher Attitudes Toward Mathematics
<n -  71)
Sample Group and Group A 
(n = 93) (n -  106)
Sample Group and Group B 
(n -  74)
F a th ers ' Mothers * P a ren ts ' Teachers1
Math Math Math Math
A ttitu d es A ttitudes A ttitu d es A ttitu d es
FA MA PA TA
Students '
Math
A ttitu d es
SA
r  -  .1521 r  -  .1788* r  “ .1967* r  » .0428
Level of 
S ignificance
.10 .04 .02 .35
Mean 7.1859 6.8590 7.0448 7.5273
Standard
Deviation 1.6089 1.6457 1.3734 0.6603
r  and R “ C orrela tion  C oeffic ien ts
*p < .05
Hypotheses I  and I I
of th e i r  mothers toward mathematics was *4027, which was s ig n if ic a n t  a t 
the  *01 le v e l. For the  Sample Group combined w ith  Group A (n * 93), 
th is  c o rre la tio n  (Table 1-B) was *1788| which was s ig n if ic a n t  a t  the  
.04 le v e l .  The a t t i tu d e s  of s tu d en ts  toward mathematics and the  
a t t i tu d e s  o f th e i r  mothers toward mathematics were s ig n if ic a n t ly  re la te d .
For th e  Sample Student Group (n ■ 19), th e  c o rre la t io n  (Table 1-A) 
between the  a t t i tu d e s  of s tu d en ts  toward mathematics and the a t t i tu d e s  
of th e i r  fa th e rs  toward mathematics was .1289, which was no t s ig n if ic a n t .  
For the Sample Group combined w ith Group A (n -  71), th is  c o rre la tio n  
(Table 1-B) was .1521, which a lso  was no t s ig n if ic a n t .  Thus, the 
a t t i tu d e s  of s tu d en ts  toward mathematics and the a t t i tu d e s  of th e i r  
fa th e rs  toward mathematics were not s ig n if ic a n t ly  re la te d .
The mean a t t i tu d e  score toward mathematics fo r  female s tuden ts 
(5.8606) was h igher than the  mean a t t i tu d e  score  fo r  male s tuden ts  
(5.2400) In  the Sample Group (n -  31). The mean mathematics grade fo r 
male s tu d en ts  (3.1507) was h igher than fo r  female s tu d en ts  (3.1247) In 
the Sample Group. However, fo r the  Sample Group combined w ith Group A 
(n -  106), both the mean a t t i tu d e  toward mathematics (6*2162) and the  
mean mathematics grade (3.1553) were h igher fo r  female s tuden ts than 
the  mean a t t i tu d e  toward mathematics (5.5840) and the  mean mathematics 
grade (3,1272) fo r  male s tu d e n ts , re sp e c tiv e ly .
Hypothesis I I . There w il l  be no s ig n if ic a n t  re la tio n sh ip  between 
the  a t t i tu d e s  of s tuden ts  toward mathematics upon completing elem entary 
school and the  a t t i tu d e s  of the s tu d e n ts ' former elem entary teachers 
toward m athem atics.
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For an In d iv id u a l s tu d e n t, the  s tu d e n t 's  sco re  on the a t t i tu d e  
sc a le  was p a ire d  w ith th e  mean value of the  se t  of a t t i tu d e  scores of 
th a t  s tu d e n t 's  elem entary school teachers (grades 1-6):
Student A ttitu d e  (SA) Mean Teacher A ttitu d e  (TA)
S± Tx + T2 + T3 + + T5 + Tfi '
6 .
The c o rre la tio n  (Table 1-A) between th e  a t t i tu d e s  of s tuden ts  
toward mathematics and th e  a t t i tu d e s  of th e  s tu d e n ts ' former elem entary 
teachera toward mathematics fo r  the  Sample Student Group (n •  31) was 
.0664, which was not s ig n i f ic a n t .  When Hypothesis I I  was re te s te d  on 
the  Sample Group combined w ith Group B (n ■ 74), th is  c o rre la tio n  
(Table 1-B) was .0428, which a ls o  was no t s ig n i f ic a n t .  T herefo re , the 
n u l l  hypothesis f a i le d  to  be re je c te d , in d ic a tin g  th a t  th e re  was no 
s ig n if ic a n t  r e la tio n s h ip  between the  a t t i tu d e s  of s tuden ts toward 
mathematics upon completing elem entary school and the  a t t i tu d e s  o f the 
s tu d e n ts ' former elem entary teachers toward mathematics,
Hypothesis I I I . There w i l l  be no s ig n if ic a n t  re la tio n sh ip  between 
the a t t i tu d e s  o f s tuden ts toward mathematics and the g rade-po ln t-averages 
of the  s tuden ts  in  mathematics upon completing elem entary school.
Ho3: PSA-SG " °*
For an in d iv id u a l s tu d e n t, the  s tu d e n t 's  score on the a t t i tu d e  
sc a le  was p a ired  w ith th e  mean of the s tu d e n t 's  y early  grades In 
mathematics (grades 1-6):
Student A ttitu d e  (SA) Math Grade-Point-Average (SG)
G-l +  G2 +  G3 +  G^ +  G j +  Gg
Table 2
C orrela tion  of Student A ttitudes Toward Mathematics w ith 
Student Grades in  Mathematics
Sample Group Sample Group and Group A
Cn -  31) (n -  106)
S tudents ' Students
Math Math
Grades Grades
SG SG
S tudents '
Math
A ttitu d es r  -  .4108* r  ■* .1974*
SA
Level of .01 .02
S ign ificance
Mean 3.1365 3.1447
Standard
D eviation 0.6125 0.7358
r  * C o rre la tion  C oeffic ien t
*p < .05 
Hypothesis I I I
The c o rre la tio n  (Table 2) between the  a t t i tu d e s  of s tuden ts toward 
mathematics and the grade-poin t-averagea of the  s tuden ts in  mathematics 
upon completing elem entary school fo r  the  Sample Student Group (n -  31) 
was .4108. This value o f jr was s ig n if ic a n t  a t  the  .01 le v e l. When 
Hypothesis I I I  was re te s te d  on the  Sample Student Group and Group A 
combined (n -  106), a c o rre la t io n  (Table 2) o f *1974 was obtained .
This value was s ig n if ic a n t  a t  the  .02 le v e l .  T herefore , the n u l l  
hypothesis was re je c te d , in d ic a tin g  th a t  th e re  was a s ig n if ic a n t  
re la tio n sh ip  between the  a t t i tu d e s  o f s tu d en ts  toward mathematics 
and the g rade-po in t-averages of the s tuden ts in  mathematics upon 
completing elem entary school.
Hypothesis IV. There w i l l  be no s ig n if ic a n t  re la tio n sh ip  between 
the  a t t i tu d e s  o f s tu d e n ts ' former elem entary teachers toward mathematics 
and the  grade-po in t-averages o f the s tuden ts in  mathematics upon 
completing elem entary school.
V 1 PTA-SG " °*
For an In d iv id u a l s tu d e n t, the mean a t t i tu d e  o f th a t  student*s 
former elem entary teachers (grades 1-6) toward mathematics was p a ired  
w ith th e  mean of th a t s tu d e n t 's  y early  grades in  mathematics (grades 1 -6 ). 
For S^:
Mean Teacher A ttitu d e  (TA) Math Grade-Ppint-Average (SG)
T i +  T2 +  t 3 +  TA +  T5 + T6 Gx + C2 +  G3 + G4 + 05 + G6
6 6
The c o rre la tio n  (Table 3) between the  a t t i tu d e s  o f s tu d e n ts ' 
former elem entary teachers toward mathematics and the  g rade-po in t- 
averages of the  s tuden ts in  mathematics upon completing elem entary 
school fo r  the  Sample Student Group (n -  31) was -.0818 , which was
Table 3
Correlation of Teacher Attitudes Toward Mathematics with Student Grades
In Mathematics and with Parent A ttitudes Toward Mathematics
Sample Group
____  (n -  31) ______
S tuden ts ' Paren ts *
Math Math
Grades A ttitu d es
SG PA
Teachers'
Math
A ttitudes r  ** -.0818 r  * .2651
TA
Level of .33 .07
Sign ificance
Mean 3.1365 7.1032
Standard
Deviation 0.6125 1,5277
r  = C orrela tion  C oeffic ien t 
Hypotheses IV and V
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no t s ig n i f ic a n t .  T herefore, th e  n u l l  hypothesis f a i le d  to  be re je c te d , 
In d ica tin g  th a t  th e re  was no s ig n if ic a n t  re la tio n sh ip  between the  
a t t i tu d e s  of s tu d e n ts ' former elem entary teachers toward mathematics 
and th e  grade-po ln t-averages o f the  s tuden ts in  mathematics upon 
completing elem entary school. Even though the  re la tio n sh ip  was no t 
s ig n i f ic a n t ,  th e  Inverse  c o rre la t io n  suggested th a t  h igher teacher 
a t t i tu d e s  toward mathematics re su lte d  in  lower s tuden t grades.
Hypothesis V. There w il l  be no s ig n if ic a n t  re la tio n sh ip  between 
the  a t t i tu d e s  o f s tu d e n ts ' former elem entary teachers toward mathematics 
and th e  a t t i tu d e s  of th e  s tu d e n ts ' p a ren ts  toward mathematics.
V : pTA-PA "  ° ’
The mean value of the s e t  of a t t i tu d e  scores of an in d iv id u a l 
s tu d e n t 's  former elem entary teach ers  (grades 1-6) was p a ired  w ith the 
mean value of the  s e t  of a t t i tu d e  scores of th a t s tu d e n t 's  p a re n ts .
For S^:
Mean Teacher A ttitu d e  (TA) Mean Paren t A ttitu d e  (PA)
Tx + T2 + T3 + + T5 + T6 FA + MA
6 2
The c o rre la tio n  (Table 3) between th e  a t t i tu d e s  of s tu d e n ts ' 
former elem entary teachers toward mathematics and the a t t i tu d e s  o f the 
s tu d e n ts ' p a ren ts  toward mathematics fo r the  Sample Group (n * 31) was 
.2631, which was not s ig n if ic a n t .  T herefore , the  n u ll  hypothesis fa ile d  
to  be re je c te d , in d ic a tin g  th a t  th e re  was no s ig n if ic a n t  re la tio n sh ip  
between the  a t t i tu d e s  o f s tu d e n ts ' former elem entary teachers toward 
mathematics and the a t t i tu d e s  of the  s tu d e n ts ' p a ren ts  toward 
mathematics.
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Hypothesis VI. There w il l  be no s ig n if ic a n t  re la tio n sh ip  between 
the a t t i tu d e s  of s tu d en ts  toward mathematics and the a t t i tu d e s  of 
former elem entary teachers and the paren ts  of the s tuden ts toward 
mathematics when considered sim ultaneously,
Ho6! PSA— TA-FA “ °*
For an In d iv id u a l s tu d e n t, the  s tu d e n t 's  score on the a t t i tu d e  
sc a le  was pa ired  sim ultaneously  w ith  the mean value of the s e t  of 
a t t i tu d e  scores of th a t  s tu d e n ts ' former elem entary teachers and the 
mean value of the s e t  of a t t i tu d e  scores of th a t  s tu d e n ts ' p a ren ts .
For S^:
Student A ttitu d e  Teacher A ttitu d e -P a re n t A ttitu d e
SA TA-PA.
The m u ltip le  c o rre la tio n  (Table 1-A) between the a t t i tu d e s  of 
s tuden ts toward mathematics and the  a t t i tu d e s  of former elementary 
teachers and the  p a ren ts  o f the  s tuden ts toward mathematics when 
considered sim ultaneously  was .3090, This value of R was s ig n if ic a n t  
a t  the  *05 le v e l. T herefore , the n u l l  hypothesis was re je c te d , 
in d ic a tin g  th a t  th e re  was a s ig n if ic a n t  re la tio n sh ip  between th e  
a t t i tu d e s  of s tuden ts  toward mathematics and th e  a t t i tu d e s  of former 
elem entary teachers and the  paren ts of the s tuden ts  toward mathematics 
when considered sim ultaneously .
C orre la tion  of A ttitu d e  S elf-R atings
On a l l  th ree  a t t i tu d in a l  sc a le s  (s tu d en t, p a re n t, and teacher) 
su b je c ts  were asked to  c i r c le  a number between 1 (D islike) and 11 (Like) 
as an in d ic a tio n  o f a t t i tu d e  toward mathematics. A c o rre la tio n  (Table 4) 
of the ac tu a l a t t i tu d e  score obtained  from the response of the sub jec t 
to the ap p ro p ria te  sca le  w ith  the  number c irc le d  in  the B e lf-ra tin g
Table 4
C orrela tion  of Self-R atings w ith A ctual Scores 
on the  Mathematics A ttitu d e  Scales
Estimated Estimated Estimated Estimated
Student Math Father Math Mother Math Teacher Math
A ttitude A ttitu d e A ttitu d e A ttitu d e
ESA EFA EMA ETA
(n -  31) (n -  19) __ (n - 29) (n -  86)
Student A ttitude  r  * .7044*
SA
Father A ttitu d e  r  = .6812*
FA
Mother A ttitu d e  r  ■ ,6472*
MA
Teacher A ttitu d e  r  ■ .6019*
TA
r  « C orrela tion  C oeffic ien t
*p * .001
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a c t iv i ty  was made fo r  th e  Sample Group. In  each case , the  number c irc le d  
was re fe r re d  to  as the  estim ated  a t t i tu d e  of the  p a r t ic ip a n t .  For 
s tu d en ts  (n ** 31), a c o rre la t io n  o f .7044 was ob tained ; fo r  p a ren ts  
(n “ 48), a c o rre la t io n  o f .6812 was obtained  fo r fa th e rs  (n -  19) and 
.6472 fo r  mothers (n ■ 29) and fo r  teachers (n ■ 86), a c o rre la t io n  of 
.6019 was ob tained . A ll four of these  c o rre la t io n s  were s ig n if ic a n t  
a t the  .001 le v e l ,  c o n tr ib u tin g  to  the  v a l id i ty  of the th ree  a t t i tu d e  
sc a le s .
Reasons Given fo r  S p ec ific  A ttitu d e s
L iking Mathematics
S tudents, p a re n ts , and teachers p a r t ic ip a t in g  In the  study were 
asked to  l i s t  reasons fo r  l ik in g  and d is l ik in g  m athem atics. The f iv e  
reasons most freq u en tly  given by s tuden ts fo r  l ik in g  mathematics In 
o rder of importance were: (1) mathematics la  ch a llen g in g , (2) i t  Is
fun, (3) th e re  I s  a c e r ta in  beauty and order p resen t when working w ith 
numbers, (4) a d d itio n  and m u ltip lic a tio n  a re  in te r e s t in g  to p ic s , and 
(5) the teach er e x e rts  an Im portant in flu en ce .
Both p a ren ts  and teachers l i s te d  the  same fou r reasons In Id e n tic a l  
o rder as being the  most im portant: (1) mathematics i s  uBeful in  d a ily
l iv in g ,  (2) cha lleng ing , (3) lo g ic a l ,  and (4) d e fin ite *  P aren ts l i s te d  
the  f i f t h  most im portant reason as being the  sense of accomplishment 
occurring  when problems are  worked c o rre c tly . Teachers l i s t e d  the  
m iracle  of numbers and how they work.
D is lik in g  Mathematics
The f iv e  reasons most frequen tly  given by s tu d en ts  p a r t ic ip a tin g  
In  the  study fo r d is l ik in g  mathematics in  order o f Importance were:
(1) homework, (2) considered mathematics to  be bo ring , (3) d i f f ic u l ty
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encountered In working mathematics problems, (4) word problems and 
d iv is io n  (ranked e q u a lly ) , and (5) decim als. P aren ts l i s t e d :  (1) word 
problem s, (2) the  "new" m athem atics, (3) working w ith f ra c t io n s ,
(4) d r i l l  and r e p e t i t io n ,  and (5) in e f fe c t iv e  teach ing  methods as being 
the  most im portant f a c to r s .  Teachers l i s te d :  (1) r e p e t i t iv e  d r i l l ,
(2) w ritte n  problem s, (3) the amount of time th a t i s  requ ired  to  work 
mathematics problems and the  f a c t  th a t  a l l  mathematics i s  not app licab le  
to  d a lly  l i f e  (ranked e q u a lly ) , (4) the s p e c if ic  su b jec t of geometry, 
and (5) the f a c t  th a t  some teachers considered mathematics boring to  
teach . Word problems were l i s te d  fou rth  by s tu d e n ts , f i r s t  by p a re n ts , 
and second by teach e rs  as a reason fo r d is l ik in g  mathematics.
Chapter 5 
THE SUMMARY
Since a t t i tu d e s  a re  thought to  be learned  and capable of being 
m odified, research  In to  the  o r ig in , e x is te n c e , occurrence, and development 
of a t t i tu d e s  toward mathematics i s  im portant to  th e  mathematics educator. 
Problem
The problem was to  measure and analyze th e  re la tio n sh ip  between 
the expressed a t t i tu d e s  toward mathematics o f se le c te d  seventh grade 
s tu d e n ts , th e i r  p a re n ts , and th e i r  former elem entary school teachers 
and to  r e l a te  th ese  a t t i tu d e s  to  s tuden t achievement in  mathematics 
in  the  elem entary school.
Procedures
One hundred and fo rty -n in e  s tu d e n ts , 212 p a re n ts , and 86 teach ers  
were se le c te d  fo r  the  a n a ly s is . Student a t t i tu d e s  toward mathematics 
a t seventh grade le v e l  and the  a t t i tu d e s  toward mathematics of the 
p a ren ts  and former elem entary teachers of the  s tu d en ts  were measured 
u t i l i z in g :  (a) D u tton 's A ttitu d e  Toward A rithm etic , Form C
(fo r  s tu d e n ts ) , (b) U n ivers ity  o f C a lifo rn ia  A ttitu d e  Scale Three 
( fo r  te a c h e rs ) , and (c) U n ivers ity  of C a lifo rn ia  A ttitu d e  Scale Three 
(m odified by the in v e s tig a to r  fo r  use w ith p a re n ts ) .  Mathematics 
g rade-po in t-averages fo r  each studen t fo r  elem entary school (grades 1-6) 
were c a lc u la te d . The fo llow ing re la tio n sh ip s  were examined: (a) studen t
and paren t a t t i tu d e s ,  (b) studen t and teach e r a t t i tu d e s ,  (c) studen t 
a t t i tu d e s  and s tu d en t grades in  m athem atics, (d) teacher a t t i tu d e s  and
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s tu d en t grades in  m athem atics, (e) teach e r and paren t a t t i tu d e s ,  and 
( f )  studen t a t t i tu d e s  and the  a t t i tu d e s  o f teachers and p a ren ts  toward 
mathematics considered sim ultaneously .
R esu lts
Student a t t i tu d e s  toward mathematics were found to  be s ig n if ic a n t ly  
re la te d  to  (a) paren t a t t i tu d e s  toward m athem atics, (b) s tu d en t grades 
in  m athem atics, and (c) the  a t t i tu d e s  of teachers and p a ren ts  toward 
mathematics considered sim ultaneously . Teacher a t t i tu d e s  toward 
mathematics were not s ig n if ic a n t ly  re la te d  to  e i th e r  (a) p a ren t a t t i tu d e s  
toward m athem atics, (b) s tu d en t a t t i tu d e s  toward m athem atics, or 
(c) s tu d en t grades In  mathematics.
Findings
The find ings of the study revealed  th a t:
1. There was a s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of 
s tu d en ts  toward mathematics and the a t t i tu d e s  of th e i r  p a ren ts  
toward m athem atics.
2. There was no s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of 
s tu d en ts  toward mathematics upon completing elem entary school 
and the a t t i tu d e s  of the  s tu d e n ts ' former elem entary teachers 
toward mathem atics.
3. There was a s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of 
s tuden ts toward mathematics and the  g rade-po in t-averages of the 
s tu d en ts  in  mathematics upon completing elem entary school.
4. There was no s ig n if ic a n t  re la tio n sh ip  between th e  a t t i tu d e s  of 
Btudents* former elem entary teachers toward mathematics and the  
grade-po in t-averages o f the s tuden ts in  mathematics upon completing 
elem entary school.
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5. There was no s ig n if ic a n t  re la tio n sh ip  between the  a t t i tu d e s  of 
s tu d e n t 's  former elem entary teachers toward mathematics and 
the  a t t i tu d e s  of the  s tu d e n ts ' p a ren ts  toward mathematics.
6. There was a s ig n if ic a n t  re la tio n sh ip  between the a t t i tu d e s  of 
s tu d en ts  toward mathematics and the a t t i tu d e s  of former elem entary 
teachers and th e  p a ren ts  of the s tu d en ts  toward mathematics when 
considered sim ultaneously .
Conclusions
The a t t i tu d e s  of s tu d en ts  and th e i r  mothers toward mathematics were 
s ig n if ic a n t ly  re la te d ;  whereas, the  a t t i tu d e s  of s tuden ts and th e i r  
fa th e rs  were not s ig n if ic a n t ly  re la te d . The c o rre la tio n  between the 
a t t i tu d e s  o f studentB and th e i r  mothers toward mathematics was h igher 
than the c o rre la t io n  between the  a t t i tu d e s  of s tu d en ts  and th e  mean
a t t i tu d e s  of both p a ren ts  toward m athematics. The c o rre la tio n  between
studen t and fa th e r  a t t i tu d e s  toward mathematics was le s s  than the  ‘ 
c o rre la t io n  between s tuden t a t t i tu d e s  and the  mean a t t i tu d e s  of both 
p a ren ts  toward m athem atics. Although th ere  was no t a s ig n if ic a n t  
c o rre la t io n  between s tuden t and fa th e r  a t t i tu d e s ,  when s tu d en t a t t i tu d e s  
were c o rre la te d  w ith  the mean a t t i tu d e s  of both paren ts toward 
m athem atics, the c o rre la t io n  was s ig n if ic a n t .  Even though the r e la t io n ­
sh ip  between studen t and teacher a t t i tu d e s  was not s ig n i f ic a n t ,  an
in v erse  c o rre la t io n  suggested th a t  h igher teacher a t t i tu d e s  toward 
mathematics re su lte d  in  lower s tuden t grades. A ll o ther c o rre la tio n s  
were p o s it iv e . Although teacher a t t i tu d e s  were not s ig n if ic a n t ly  re la te d  
to  e i th e r  p a ren t o r s tuden t a t t i tu d e s  toward m athem atics, studen t 
a t t i tu d e s  when c o rre la te d  w ith  the  combined e f fe c t  of teacher and paren t 
a t t i tu d e s  re s u lte d  in  a s ig n if ic a n t  re la tio n sh ip .
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The mean of teach e r a t t i tu d e s  waa h ig h er than the  mean of paren t 
a t t i tu d e s .  Both means were considerably  h igher than the mean of studen t 
a t t i tu d e s .  A d i r e c t  comparison of these  means could no t be made, s ince  
th re e  d if f e r e n t  a t t i tu d e  sc a le s  were employed.
The standard  d ev ia tio n s  fo r  both teacher a t t i tu d e s  and student 
grades were sm a ll, in d ic a tin g  th a t  th e re  was l i t t l e  v a r ia tio n  in  these  
f a c to r s .  The s im i la r i t i e s  occurring  In both teach er a t t i tu d e s  and studen t 
grades should be considered In  any in te rp re ta t io n  of the  c o rre la tio n  
between teacher a t t i tu d e s  and s tu d en t g rades. Student a t t i tu d e s  and 
s tu d en t grades were s ig n i f ic a n t ly  r e la te d ;  whereas, teach e r a t t i tu d e s  
and s tuden t grades were n o t.
Recommendations
A fte r examining the r e s u l ts  of th e  study , th e  follow ing 
recommendations were made:
1. Since s tuden t a t t i tu d e s  toward mathematics and studen t grades In
mathematics were s ig n i f ic a n t ly  re la te d  in  th is  s tudy , developing
favorab le  a t t i tu d e s  and a ttem pting  to  change negative  a t t i tu d e s  
toward mathematics a re  worthwhile and d e s ira b le  goa ls . F urther 
resea rch  should be conducted to  determ ine th e  e f fe c ts  of sp e c if ic  
p ra c tic e s  o f teach e rs  and p aren ts  upon changing negative  s tuden t 
a t t i tu d e s  toward mathematics.
2. Teacher a t t i tu d e  toward mathematics Is  very complex. There I s  not
j u s t  one a t t i tu d e —a combination o f a t t i tu d e s  e x is ts .  The teacher
haB an a t t i tu d e  toward the  su b je c t of m athem atics, an a t t i tu d e  
toward pursu ing  mathematics cou rses, and an a t t i tu d e  toward teaching  
mathem atics. An e f fo r t  should be made to  measure and determine the
ex te n t to  which a l l  th ree  o f these  mathematics a t t i tu d e s  may 
In fluence  studen t a t t i tu d e s  toward mathematics and s tu d en t grades 
in  m athem atics. An instrum ent should be designed to  measure a l l  
th ree  types o f teacher mathematics a t t i tu d e s .
The P aren t Scale developed in  th is  study by modifying the U niversity  
o f  C a lifo rn ia  A ttitu d e  Scale Three could be used in  fu tu re  s tu d ie s  
to  provide more Inform ation concerning the re la tio n s h ip  o f p a ren t and 
s tu d en t a t t i tu d e s  toward m athem atics.
With the  advent o f c a lc u la to rs  and computers, a t t i tu d e s  toward 
mathematics may d r a s t ic a l ly  change, w ith s tu d en ts  no longer seeing  
a need to  study mathematics in  the  p resen t manner. Research i s  
needed to  determ ine the ways in  which the mathematics curriculum  
should be a lte re d  to  provide fo r the  In c lu s io n  of c a lc u la to r  and 
computer technology. F u rther research  i s  needed to  determ ine the  
e f fe c ts  o f the use of c a lc u la to rs  and computers upon a t t i tu d e s  
toward m athem atics.
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EAST TENNESSEE STATE UNIVERSITY 
INSTITUTIONAL REVIEW IOARD
Informed Consent  Form
PRINCIPAL INVESTICATORt Hra.  Sandra S l a v t na .  Doctora l  Candidate
TITLE OF PROJECTi P a r e n t .  S t u d e n t .  and Teacher  A t t i t u d e s ________
Toward Mathemat ics and Studant  Achievement  in Mathemat ics
1) I n d i c a t e d  below are  t ha  (a)  purpose  of  t h l a  s t u d y ,  (b)  tha 
procedure  t o  ba fol lowed and (c) t ha  approximate  d u r a t i o n  of  
t h l a  s tudy .
Tha purpoaa of  t h l a  a tudy l a  to d l acova r  waya In  which 
p a r e n t s ,  t h a l r  c h i l d r e n  and t aa c ha r a  of  mathemat ics  can work 
b a t t a r  t o g e t h e r  to make mat hana t l ce  couraaa more I n t e r e s t i n g  
and wor thwhi le  t o  a t u d a n t a .  Al though you and your c h i l d  a r c  
raquoa t ad  to  put  your  namea on tha  q u e s t i o n n a i r e s , whan tha 
r a a u l t a  a r a  f i n a l l y  r e p o r t e d  no names w i l l  appear  In tha  
w r i t t e n  r e p o r t .  Anewera given by a t uda n t a  and p a r a n t a  w i l l  
In no way a f f e c t  t ha  e t u d a n t ' a  grada in  ma t he ma t i c s . Tha 
atudy w i l l  be completed In  ona weak.
2) Di s comf or t s ,  i nconveni ence*  a nd / o r  r i s k a  t h a t  can ba 
raaaonab ly  expect ed a r a :
3) I unde r s t a nd  tha  procedur es  to ba used In t h l a  atudy and tha 
p o s s i b l e  r l a k a  i nvo l ved .  Al l  my q u e s t i o n s  have bean answered,  
I a l a o  unde r s t and  t h a t  whi l e  my r i g h t e  and p r i v a c y  w i l l  ba 
ma i n t a i ne d ,  t ha  S e c r e t a r y  of the Depar tment  of  Hea l th .  
Educat ion and Wel fare  does have f r a a  access  t o  any I n format ion  
ob t a i ne d  in t h l a  s tudy  should i t  bacons necaaaa ry  and I f r e e l y  
and v o l u n t a r i l y  choose t o  p a r t i c i p a t e .  I unders t and  t h a t  1 
may wi thdraw a t  any clme wi thout  p r e j u d i c e  t o  me.
Date S i gna t u r e  of Studant
Date S i gna t u r e  at  Pa r en t a / Guar d l an
No d i s c o m f o r t s .  I nconven i ences ,  or  r i s k s  ara  
a n t i c i p a t e d .
S i gna t u r e  of  I n v e s t i g a t o r
..JpAudhfC Jytr+LfL iSi gna t u r e  of  D l r a c t fn g  P r o feeaor
East  Tennessee S t a t e  U n i v e r s i t y
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STUDENT INFORMATION FORM
Name
Paren ts/G uard ian
L is t  the  nanea of a l l  the  elem entary achools you have attended and 
the  names of your elem entary teachers fo r  each grade.
Have you a ttended  school In the  System
fo r  a l l  the  years o f elem entary school?
Yes  No_____
Grade School Attended Teacher (o r Teachers)
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DUTTON'S ATTITUDE TOWARD ARITHMETIC, FORM C 
(STUDENTS)
H w i  H i l l  y « l l >  All
Read tha e t a t o n e n t  below. Chooee e t a t a n a n t a  which ehnw your 
f e e l i n g a  toward a r i t h m e t i c .  P lace  a chock b e fo r e  tha e t e t e n e n t e  
which t a l l  how you f a a l  about  a r i t h m e t i c .  Chack only thoaa 
a t a t a n a n t a  which axpraaa your  t r u t  f e e l l n g e - * p r o b e b l y  not  wore than 
f lv a  e t a t e m e n te .
 I .  I avoid a r i t h m e t i c  bacauaa I an not  vary good wi th  f l g u r e e .
2. A r l t h n a t l c  l a  vary i n t a r a a t l n g .
 3. I an a f r a i d  of doing word p r o b l t n a ,
4. I hava alwaya baan a f r a i d  of  a r l t h n a t l c .
5. Working with nunbara l a  fun.
6. I would r a t h a r  do any th ing  a l a a  than  do a r l t h n a t l c .
7. I I l k a  a r l t h n a t l c  bacauaa I t  l a  p r a c t i c a l .
 fl. 7 hava nava r  l l k a d  a r i t h m e t i c .
9. I d o n ' t  f a a l  aura  of n y a a l f  in a r l t h n a t l c .
 10. Sona t lnaa  I anjoy  tha c h a l l en g e  p r e a e n te d  by an a r i t h m e t i c
problem.
11. I an comple te ly  I n d i f f e r e n t  to a r l t h n a t l c .
12. I ehink about  a r i t h m e t i c  problame o u ta ld e  of achool and I 
I l k a  to work than  ou t .
13. A r i thm e t ic  t h r l l l a  mo and I l i k e  i t  b a t t e r  than any o t h e r  
a u b j a c t .
 14. I I l k a  a r l t h n c t l e  but I I l k a  o t h e r  a u b j e c t a  j u a t  ae w e l l .
 15. 1 never  ge t  t i r e d  of working with numbere.
P lace  a c i r c l e  around one number to  ahow how you f a a l  about  
a r i t h m e t i c  In g e n e r a l ,
1 2 3 4 5 6 7 R 9  10 11
D t e l l k r  Like
Ky f ee t  Inga toward a r i t h m e t i c  were developed In g radea t
1 2  1 4  5 6
Ky averaga grade made In a r i t h m e t i c  hee baon :
( C i r c l e  One) A ■ C D
M a t  two th lnga  you I lk a  about  a r i t h m e t i c :
( 1 )
(2)
I . ta t two th lngu  you d t a l l k e  about  a r i t h m e t i c :
( 1)
C>
IIHTVRRSITY OP CALIFORNIA ARITHMETIC ATTITUDE BCALE THREE
(TEACHERS)
M it t  Hale Female Ai r
Road tha a t a t a a a n t a  below.  Chooae a t a t a a a n t a  which ahow your  
f e e l i n g s  toward a r l t h a a t i c .  Plaea  a chock ba fo ra  tha  a t a t a a a n t a  
which t a l l  how you Coal about  a r l t h a a t i c *  Chaek only thoaa a t a t a a a n t a  
which expreaa  your t ru e  f a e l i n g s - - p r o b a b l y  no t  aora  than Clva 
a t a t a a a n t a .
1. I  f a a l  a r l t h a a t i c  l a  an Impor tan t  p a r t  of tha achool  
cu r r i cu lum .
2. A r l t h a a t i c  l a  something you hava to  do avan though I t  l a  
no t  e n jo y a b la .
3. Working wi th  nunbara l a  fun*
4. 1 hava navar  l l k a d  a r l t h a a t i c .
3. A r l t h a a t i c  t h r i l l a  aa and I I l k a  I t  b a t t a r  than  any o t h a r  
aub jac t*
6. I g a t  no a a t l a f a c t l o n  f r o a  atudy lng  a r l t h a a t i c .
7. 1 l i k a  a r l t h a a t i c  bacauaa tha  p r o c e d u r a l  a ra  l o g i c a l .
6. I  aa a f r a i d  of doing word ( w r i t t e n )  problaaa*
9. 1 I l k a  working a l l  typaa of a r l t h a a t i c  p r o b la a a .
10. I d a t a a t  a r l t h a a t i c  and avoid ualng i t  whenever p o a a lb l a .
11. I  hava a growing a p p r e c i a t i o n  of a r l t h a a t i c  through 
undara tand lng  l t a  valuaa* a p p l i c a t i o n * , and p r o c a a a a i .
12. I  an comple te ly  I n d i f f e r e n t  to  a r l t h a a t i c .
13. I hava alwaya l l k a d  a r l t h a a t i c  bacauaa i t  haa p r e s e n t e d  
aa  wi th  a c h a l l e n g e .
 14. I l i k e  a r l t h a a t i c  but  I I lk a  o t h e r  s u b je c t *  j u a t  aa w e l l .
H .  Tha comple t ion and p roof  of  accuracy  in  a r l t h a a t i c  glva aa 
a a t l a f a c t l o n  and f e e l i n g a  of  a e c o a p l i a h a e n t ,
P lace  a c i r c l e  around one number t o  ahow how you f e e l  about  
a r l t h a a t i c  In g e n e ra l .
1 2 3 4 5 6 7 S 9  10 11
Die l i k e  Lika
Hy f a e l l n g a  toward a r i t h m e t i c  were developed In g radaa i
1 2 3 4 5 6 7 ' ) 9 l 0 l l  Othar___________
Hy average grad* aad* In a r i t h m e t i c  hea been:
( C i r c l e  One) A B C D
L l a t  two th lnga  you l i k e  about  a r i t h m e t i c !
(1)
( 2 )
L i s t  two th in g s  you d i s l i k e  about  a r i t h m e t i c :
( 1 )
( 2 )
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(PARENTS)
Nana Mala Faaia la Aaa
Raad tha  a ta t am an t  balow.  Chooa* a t a t a a a n t a  which ahov your 
f a a l ln E a  toward a r l t h a a t i c .  P laca  a chack b a fo r a  tha  a t a t a a a n t a  
which t o l l  how you f a a l  about  a r l t h a a t i c .  Chack only thoaa  
a t a t a a a n t a  which aap raaa  your  t r u e  r e* l ln g * - - p ro h a h 1 y  not  wore than 
f l v a  a t a t a a a n t a .
 1. I f a a l  a r l t h a a t i c  l a  an l a p o r t a n t  p a r t  o f  the  eehool
cu r r i cu lum .
2. A r l t h a a t i c  l a  a o a a t h l n E  you hava to do even though I t  J k 
nnt  e n jo y a b l e .
 1. Working with nuabara  l a  fun.
4. I hava navar  l l k a d  a r l t h a a t i c .
5. A r l t h a a t i c  t h r l l l e  aa and I I l k a  I t  b a t t t r  than any o t h a r  
achool  a u b j a c t .
6. I got no a a t l a f a c t l o n  from a tu dy lng  a r l t h n a t l c  whan I vao 
In a c h o o l .
7. I I l k a  a r l t h a a t i c  bacauaa tha  p roceduroa  a re  l o g i c a l .  
 0.  I a a  a f r a i d  of  doing word ( v r l t t a n )  p r o b la a a ,
_____ 9. I I l k a  working a l l  typaa  of a r l t h a a t i c  p r o b l a a a .
10. I d a t e o t  a r l t h a a t i c  and avoid ua lng  I t  whanavar p o a a t b l a .
 11, t  hava a growing a p p r e c i a t i o n  o f  a r l t h n a t l c  through
u n d a re t a n d ln g  i t a  v a lu e * ,  a p p l i c a t i o n * , and p rocaaaoa .
12. I aa  c o a p l a t a l y  i n d i f f e r e n t  to  a r l t h a a t i c .
 17. 1 hava alwaya l l k a d  a r l t h n a t l c  bacauae I t  ha* p r a a a n ta d
aa wi th  a c h a l l e n g e .
 14. I l i k e  a r i t h m e t i c  but  1 I lk*  o t h a r  achool  a u b j e c t a  J u a t
a* w a l l .
11. The comple t ion  and p roof  of accuracy  in a r l t h n a t l c  glv* 
me a a t l a f a c t l o n  and f e e l in g *  of  accompl lahment .
P lace  a c l r c t a  around on* number to  ahow how you f ee l  about  
a r i t h m e t i c  In g e n e r a l .
Ky f e a l l n g a  toward a r i t h m e t i c  were developed In g radea :
1 2  1 4  5 6  7 R 9  1(1 11 Othar_________
Hy average  grade mada in a r i t h m e t i c  whan I waa in achool  waai
D l a l l k e
2 3 4 5 6 7 8 9 ) 0 ) 1
Lika
( C i r c l e  One) A 8 C 1)
M e t  two th ing*  you l i k e  about  a r i t h m e t i c
O) ( ? )
L la t  two th ing*  you d l e l i k a  about a r i t h m e t i c :
( 1)
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DUTTON'S ATTITUDE TOWARD ARITHMETIC, FORM C
(STUDENTS)
Item A ttitu d e  Statem ent Seale Value
1 I  avoid a rith m e tic  because I  am n o t very good
w ith f ig u re s , 3,2
2 A rithm etic  I s  very in te re s t in g .  8,2
3 I  am a f ra id  o f doing word problems, 2,0
4 I  have always been a fra id  of a rith m e tic , 2,5
5 Working w ith  numbers i s  fun* 8,7
6 I would ra th e r  do anything e ls e  than do
a rith m e tic . 1,0
7 I  l ik e  a r ith m e tic  because I t  Is  p r a c t ic a l ,  7,7
8 I  have never lik e d  a rith m e tic , 1*5
9 I  d o n 't  f e e l  sure  of m yself In  a rith m e tic . 3,7
10 Sometimes I  enjoy the  challenge presen ted  by
an a rith m e tic  problem. 7.0
11 I  am com pletely In d if fe re n t  to  a rith m e tic . 5.2
12 I  th in k  about a rith m e tic  problems o u tside  of
school and l ik e  to  work them ou t. 9.5
13 A rithm etic  t h r i l l s  me and I  l ik e  i t  b e t te r
than any o th er su b je c t, 10,5
14 I  l ik e  a rith m e tic  bu t I l ik e  o th er su b jec ts
ju s t  as w e ll. 5.6
15 I never get t i r e d  of working w ith numbers. 9.8
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(TEACHERS)
Item A ttitu d e  Statam ant Scele Value*
1 I  f e e l  a rith m e tic  I s  an Im portant p a r t  o f
the  school curriculum . 7,2
2 A rithm etic  i s  something you have to  do even
though I t  i s  n o t en joyable . 3.3
3 Working w ith numbers i s  fun* 8,7
4 I  have never l ik e d  a rith m e tic , 1.5
5 A rithm etic  t h r i l l s  me and I  l ik e  I t  b e t te r
than any o th e r su b je c t. 10*5
6 I  get no s a t is f a c t io n  from studying  arithm etic*  2.6
7 I  l ik e  a r ith m e tic  because the  procedures a re
lo g ic a l .  7*9
6 I  am a f ra id  of doing word problems* 2,0
9 I  l ik e  working a l l  types o f a rith m e tic  problems* 9*6
10 I  d e te s t  a rith m e tic  and avoid using  i t  whenever
p o ss ib le . 1*0
11 I  have a growing ap p rec ia tio n  of a rith m e tic  
through understanding I t s  va lues, a p p lic a tio n s ,
and p rocesses . 8.3
12 1 am com pletely In d if fe re n t  to  a r ith m e tic . 5.2
13 I  have always lik ed  a rith m e tic  because i t  has
presen ted  me w ith  a challenge. 9.5
14 I  l ik e  a rith m e tic  but I  l ik e  o th e r su b je c ts
ju s t  as w e ll. 5.6
15 The com pletion and proof o f accuracy in  a r i t h ­
m etic g ives me s a t is f a c t io n  and fee lin g a  of 
accomplishment* 9*0
^S im ilar Items on th e  rev ised  sc a le  fo r p a ren ts  w i l l  be 
assigned the  same sca le  value.
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Item Number 
3
5
5
7
10
LIST OF TERMS
Term
word
D efin itio n
s to ry , v e rb a l
fig u res numbers; numerals
avoid t ry  to  get away
from; to  keep from 
doing
p ra c t ic a l  you can use i t ;
h e lp fu l o u ts id e  
of school
challenge something you have
to  work a t ;  hard to  
do bu t you l ik e  i t
11 in d if fe re n t you d o n 't  r e a l ly  
ca re ; n e u tra l;  
h a lf -a n d -h a lf
APPENDIX D
IA1T TENNESSEE STATE UNIVERSITY 
l o m n o N  c i t r .  i i n n i i m i  m n
C O tU M  O f  tOUCATION
October 24, 1973Dtpsrtnant of Supvrvlalon and Adnlnlatratlon
Or. Wilbur H. Dutton 
Department of Education 
University of California 
Los Angeles, California
Daar Dr. Dutton:
I aa a dootoral studant a t  Bast Tsnnaasas 3tata
University intaraatad in doing raaaaroh on Paraat. Taaoh 
and Studant Attitude toward Mathematics. I  have read wl 
in ta raa t several a rtio laa  conearning your raaaaroh*
ar
tn
I would lika  to  rsquaat paraiaalon to  uset
(a) Dutton's Attituda toward Arithmetic, fora 0 (atudanta)
(b) University of California Arithaatio Attituda Soals
Thraa (taaohsra).
1 w ill naad an additional aoala to measure parant 
a ttitu d a . Do you hava a aoala for paranta? I f  not, with 
your paraiaalon I would lika  to  modify tha seals for 
taaehara to provide a parent aeala.
Can you provide a complete bibliography of your 
raaaaroh in th is  area?
I  would appreciate any assistance or suggestions tha t 
you aan provide concerning ay proposed research.
Thank you vary much.
Sincerely,
¥•
(Mrs.) Sandra Blevins
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EAST TENNESSEE STATE UNIVERSITY
lOHNtON CUT, TtNKIISII OT01
C O l l lC l  O f  EDUCATION
Department of Supervision and Administration February  S, 1979
Dr. Hl lb t i r  H. Dutton
1913 G r e e n f i e l d  Avenue
Loo A n t e l e e ,  C a l i f o r n i a  90023
Doer Dr, D u t ton ,
Thank you va ry  nuch f o r  g iv in g  me pa rm lee lon  t o  
uea t h e  Dutton e c a l e  f o r  a t t i t u d e  toward a r i t h m e t i c  
In  ay r e e a a r c h  a tu d y .
I  hava r e c e iv e d  pe rm tae ion  to  conduct the  a tu d y  
from the  I n e t l t u t l o n a l  Review Board of our  u n i v e r s i t y  
and th e  pa rm lee lo n  o f  t h e  s u p e r i n t e n d e n t  of  t h e  s c h o o l  
sys tem.  I w i l l  ha mee t ing wi th  t h e  seven th  grade 
t e a c h e r s  n e x t  weak.
Ky th a n k s ,  a g a i n ,  f o r  your  h e l p .
S i n c e r e l y ,
(Mrs.)  Sandra B le v in s
I l l
P r e n  t i c e - H  a  11, I n c .  
QegUwooJ Cliff>, N.J. 07632
T .].»  No, 13.8433
Hovewber 6, 1976
S a n d r a  l l n l u
1302 Muakhogaan Drive
Johnion City* Teun 37(01
Dear Hr*. I I i t I s i i
We are very glad to give you permiaalon to quote from our book(a), 
ARITHMETIC FOR TEACHERS by Dutton and Adana
In accordance with the condition* outlined In your le t te r  of 10/24/76. 
PERMISSION CRAKTED FOR THIS OHE TIME USE OHLt.
Pleaae give credit  to tha author(*)t the t l t l e ( e ) ,  and tha publlaher 
with copyright year date(a). Our uaual cred it line appear* below:
Wilbur H. Dutton, L .J. Adnata, ARITHMETIC FOR TEACHERS, 019(1, pp.36l- 
362. Reproduced by peniealon  of PrantUe*Kall, Inc ., Englewood Cliff*, 
New Jeraey.
Sincerely,
Permlaalona Editor
EAST TENNESSEE STATE UNIVERSITY
tO H N K M  C IT Y , I I N N I M I I  m t l
C O U I d  O f  f  DUCATION
Department of Supervi* Ion and Admlnletrat ion January 23, 1978
Dr. Frank Shepard 
Inetltu tiona l Ravlav Board 
Beat Tannaaaaa Btata Univarelty 
Johneon City, Tannaaaaa 37601
Daar Dr, Shepardt
I  as a doctoral eandldata in  tha College of education, Department 
of Supervision and Adnlnlatratlon, a t Eaat Tannaaaaa Stata Univereity.
I an hoping to puraua a atudy on Parant. Tatchar, and Student Attitudes 
Toward Hathanatica andStudant Achievement in Mathematics a t tha 
diaaartation larval, Mr raaaarch proapactua haa baan approved by ay 
Graduata C o o lttaa , Tha chairman of aj  coonlttaa la Dr. Cbarlaa G, Boa a da, 
Dapartnant of C u rricu la  and Xnatructlon, Eaat Tannaaaaa Btata University.
Xncloaad la  a auanary of ay raaaarch propoaal, I  w ill ba happy to 
pruvida a complete raaaarch proapactua* I f  daalrad. All atudant gradaa 
and parant* taaehar, and atudant raaponaaa w ill ba kapt confidential 
and daatroyad upon completion of the atudy. In tha atudy* apaelflc 
aubjeete w ill ba rafarrad to by nuabar and not by nama, Tha Identity 
of tha achool ayatam w ill not ba rovaaled unlaaa tba superintendent 
daalraa that th la  ba dona.
Z would appraclata your prompt aaalatanea In bringing ny raaaarch 
propoaal bafora tha Inatltu tlona l Review Board for approval In view of 
tha fac t that Z aa working under a apaelflc time frame,
Sincerely,
js& m Lw l &LuHMAJ
(Hra.) Sandra Blavlna
lAiT TtNNIMSK STATIUNIVBIWITY
JOHNSON ©TV,
O O U M fl 0 0  M M M M
w p p i m n  n January 31, 1979
Mra. Sandra Blavlna 
1502 Muakhogean Drlva 
Johnson City, Tannasiaa
Dsar Mra. Blevinst
Tha In stitu tio n a l Review Board Subcommittee has reviewed and 
approvad your propoaal "Parant, Studant and Taaohar Attltudas 
Toward Mathematics and Studant Achievement In Mathematics".
I  find the study accaptable in  a l l  aspects of protection of 
human subjects, including tha matter of informed consent pro t­
ection of subject confidentiality . I f  any untoward events do 
occur during tha conduct of study, wa raquaat tha t you Inform 
the In stitu tio n a l Review Board ox such.
We wish you the best of luck in the conduct of your study.
Sincerely yours,
Prank M. Shepard, M.D. 
Professor and Chairman 
Department of Pediatrics 
Chairman, In stitu tiona l 
Review Board
FMS/ksr
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TECHNIQUE FOR DETERMINING SFLIT-HALVES RELIABILITY FOR 
THE STUDENT AND PARENT SCALES
In the  manner described by Thurstone and Chave (1929, p . 65) a l l  
options on the  sc a le  were arranged in  rank -o rder according to  th e i r  
aca le  values and marked o f f  In  successive p a ir s .  The f irB t option In 
each p a ir  always has a s l ig h t ly  lower sc a le  value than the second. In 
the odd-numbered p a irs  th e  f i r s t  opinion w ith the  lower value was 
assigned to F a rt A, and In  the  even numbered p a irs  the  second opinion 
w ith the  h igher value was assigned to  P a rt A. The o th er item  was 
assigned to  P a r t  B. In  th is  manner, the  paren t sc a le  was divided in to  
two p a r ts ,  A and B, each h a lf  as long and each having approxim ately the 
same t o ta l  s c a le  va lue . The two s e ts  of p a r t i a l  sco res were then 
c o rre la te d  by u t i l i z in g  th e  Pearson product-moment c o e f f ic ie n t  of 
c o rre la t io n . The c o rre la tio n  was In te rp re te d  by means of the  Spearman- 
Brown formula (Gronlund, 1965, p. 85) to  give an estim ate  of the 
r e l i a b i l i t y  of th e  whole sc a le :
r n P C Y  -  ( B O ( g f )
C orrection  fo r  f u l l  t e s t :
R e l ia b i l i t y  fo r  f u l l  t e s t -  2 x r e l i a b i l i t y  on t e s t  1 + 'r e l i a b i l i ty  on ^  t e s t .
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Table A
S p lit-H alves R e lia b i l i ty  of th e  P aren t Scale 
U ti liz in g  the F i r s t  P aren t Group
P aren t
Number
Score on 
P a rt A
Score on 
P a rt B
Score on 
Whole Test
1 6.58 6.44 6.44
2 7.38 7.80 7.54
3 5.53 7.50 6.37
4 7.38 8.03 7.67
5 5.25 7.97 6.88
6 8.82 9.25 9.01
7 6.98 8.22 7.67
8 8.40 8.03 8.21 (
9 6.85 4.85 6.18
10 5.90 7.97 7.02
11 2.15 1.75 1.95
TOTALS 70.92 76.97 74.94
r  -  .7412
R e l ia b i l i t y  on f u l l  t e s t  ** *852
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Table B
Spllt-H alvea  R e lia b i l i ty  of the  Student' Scale 
U ti l iz in g  the  Students of th e  F i r s t  Parent: Group
Student
Humber
Score on 
P e r t  A
Score on 
P a r t  B
Score on 
Whole T est
1 5.90 3.60 4.65
2 1.00 1.50 1.25
3 5.58 5.78 5.68
4 7.70 5.97 6.96
5 7.20 7.43 7.30
6 2.23 2.40 2.32
7 7.95 8.28 8,13
8 7.10 7.95 7.44
9 2.10 1.50 1.90
10 7.70 6.45 7.28
11 5.10 3,70 4.75
12 1.00 1.50 1.25
13 2.23 2.40 2.32
14 7.85 6.53 7.06
15 1.75 3.60 2.68
16 7.70 6.70 7.37
17 7.10 8.20 7.38
18 8.26 7.98 8.12
19 7.53 5.70 6.80
20 7.10 5.97 6.53
21 7.15 5.04 5.64
22 5.58 2.60 4.58
TOTALS 122.81 110.78 117.39
r  -  .876
R e l ia b i l i t y  on f u l l  t e s t  * .934
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Table C
Scores from Two A dm inistra tions of th e  P aren t Scale 
U ti l iz in g  the t  T est fo r  Two Independent Means
Perent
Number
Scores 
Group 1
Parent
Number
Scores 
Group 2
1 6.44 12 7.31
2 7.54 13 7.36
3 6,37 14 6.95
4 7.67 15 4.72
5 6.88 16 7.64
6 9.01 17 6.82
7 7.67 18 6.82
8 8.21 19 6.37 i
9 6.18 20 6.40
10 7.02 21 7.67
11 1.95 22 8.21
TOTALS 74.94 76.27
MEAN 6.81 6.93
VARIANCE 3.32 .8520
F -  3.8967
t  -  - .0 1 5
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MULTIPLE CORRELATION
A m u ltip le  R. in d ic a te s  the  re la tio n sh ip  between one dependent 
(c r i te r io n )  v a r ia b le  (Y) end two or more independent (p red ic to r)  
v a ria b le s  (Xj and X2 ) considered sim ultaneously . I f  s tuden t a t t i tu d e  
i s  considered to  be th e  dependent v a r ia b le  (Y), the re la tio n sh ip  between 
s tu d en t a t t i tu d e  and teach e r-an d -p a ren t a t t i tu d e  (X-^  and X2 ) considered 
sim ultaneously  can be examined.
The m u ltip le  £  provides an Index of the  re la tio n sh ip  between 
s tuden t a t t i tu d e  and a combination of teacher-and -paren t a t t i tu d e .
The m u ltip le  c o rre la t io n  c o e f f ic ie n t  i s  no t m erely a sum of the 
re la tio n sh ip s  between Y and X  ^ and X2 considered sim ultaneously .
In stead  R 1b based on the  in te rc o r re la t io n s  between the v a ria b le s .
The c a lc u la tio n  of the m u ltip le  R makes use of the  In d iv id u a lly  
computed _r1 s between the  v a ria b le s  in  the  problem.
The follow ing c o e f f ic ie n ts  were u t i l i z e d  in  c a lc u la tin g  the 
m u ltip le  K fo r  Hypothesis VI:
(a) the product-moment c o rre la tio n  c o e f f ic ie n t  
between SA and PA (Hypothesis I)
(b) the product-moment c o rre la tio n  c o e f f ic ie n t  
between SA and TA (Hypothesis I I )
(c) the product-moment c o rre la t io n  c o e f f ic ie n t  
between TA and PA (Hypothesis V).
The m u ltip le  R was c a lcu la te d  by th e  SPSS computer program.
APPENDIX G
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Table D -l
A ttitu d e  Scores and Student Grades
Student
Number
Sample Group
Student
A ttitu d e
Score
F ather
A ttitu d e
Score
Mother
A ttitu d e
Score
Paren t
A ttitu d e
Score
Teacher
A ttitu d e
Score
Student
Math
Grade
1 M 2.07 4.04 4.68 4.36 7.43 3.50
2 M 3.30 8.94 8,94 8.52 2,50
3 F 5.70 8.45 6.02 7.24 8.52 3.42
4 F 3.35 4.68 4.68 6.60 3.00
5 M 6.90 8.83 8.83 7.11 3.70
6 F 7.10 8.97 8.65 8.81 8.30 3.30
7 F 6.78 8.00 8.00 7.67 3.40
8 M 4.07 7.88 7.60 7.74 7.76 2.67
9 M 6.93 5.83 5.83 7.31 2.50
10 F 6.90 2.95 8.72 5.84 5.99 2.70
11 F 8.58 6.00 8.64 7.32 8.52 3.83
12 F 7.38 7.72 7.72 8.52 3.83
13 M 5.43 7.65 7.65 7.25 3.38
14 M 3.43 9.06 3.53 6.30 8.66 1.71
15 F 4.20 3.02 3.32 3.17 7.83 3.31
16 M 8.65 6.46 6.60 6.53 7.63 3.81
17 F 5.57 8.80 7,92 8.36 8.32 3.42
18 F 6.64 7.00 7.00 7.33 1.83
19 F 7.44 6.27 6.27 7.97 3.00
20 F 8.73 8.72 8.72 8.72 7.04 3.25
21 F 1.90 7.17 7.17 7.17 7.61 3.00
22 F 3.27 7.10 3.78 5.44 7.31 3.42
23 F 4.87 8.23 8.23 7.91 2.83
24 M 8.10 7.43 7.43 7.31 4.33
25 M 7.90 6.88 6.88 7.31 3.92
26 M 3.30 4.17 4.17 6.69 3.20
27 M 4.43 8.97 8.97 7.51 2.30
28 F 4.92 8.23 8.48 8.36 8.37 2.25
29 M 1.25 8,72 7.03 7.88 6.42 2.96
30 F 6.30 7.58 8.47 8.03 8.23 3.33
31 M 7.60 8.07 8.58 8.33 6.42 3.63
M -  Male 
F ” Female
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Table D-2
A ttitu d e  Scores and Student Grades
Group A
Student Student Father Mother P aren t Student
Number A ttitu d e  A ttitu d e  A ttitu d e  A ttitu d e  Math 
___________ Score_______Score________Score______ Score________Grade
32 F 4.65 7.78 7,78 4,00
33 F 6.93 7,85 5.20 6.53 2.33
34 F 6.71 8.27 8.27 2,25
35 M 6.93 6.40 8,12 7.26 3.70
36 F 7.80 8,84 8.84 3.88
37 F 8.17 6.60 6.60 3.88
38 F 6.13 6.76 6.50 6.63 3.36
39 M 4.45 7.93 5.37 6.65 1.96
40 M 8.21 7,53 4.17 5.85 3.00
41 F 7.13 7,58 8.40 7.99 2.85
42 M 8.30 8.23 8.07 8,15 3.92
43 M 5.43 7,92 8.04 7,98 4.00
44 F 6.00 7.53 7.53 3.96
45 M 7.80 7.53 7,60 7.57 3.13
46 M 6.77 5.70 5,70 4.10
47 F 7.25 6,46 6.46 4.00
48 F 8.57 8.38 8.38 4.00
49 F 5.40 7,68 6.43 7,06 3.38
50 F 8.60 8.97 8.97 1.65
51 F 8.02 8.58 6,10 7.34 3.46
52 M 6.65 8,54 8.54 2,50
53 M 2.35 6.28 3.25 3.25
54 F 9.30 7.88 7.88 1.75
55 M 3.70 7.53 7.53 3.80
56 M 9.00 4.90 4.90 3.50
57 F 2.57 4,37 5.25 4.81 3.83
58 F 5.86 8.92 8.10 8.51 2.50
59 F 2.57 5.33 6,50 5.92 3.33
60 F 7.70 8.60 8.60 4.00
61 F 6.25 7.65 7.65 3.00
62 F 6.30 7.63 7.63 4.00
63 M 6.30 7.43 7.43 3.83
64 F 2.57 8.55 8.55 2.17
65 F 6.46 8.11 4.80 6.46 3.63
66 M 2,57 5.20 5.20 1.92
67 F 6.13 7.60 6.10 6.85 3.88
68 M 6.77 7.35 6.07 6.71 3.00
69 F 7.38 4.68 4.68 1.00
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Table D-2
A ttitu d e  Scores and Student Grades
Group A
Student Student F ather Mother P aren t Student
Number . A ttitu d e  A ttitu d e  A ttitu d e  A ttitu d e  Math 
___________ Score______ Score________ Score Score______ Grade
70 F 7.94 5.57 8.97 7.27 3.00
71 M 8.78 8.10 8.10 3.00
72 F 7.13 9.08 7.27 8.18 2,71
73 F 5.25 7,55 4.37 5.96 3.00
74 M 4.55 3.32 5.68 4.50 2.21
75 F 4.81 7.92 6.00 6.96 3.42
76 F 3.85 7.88 7.88 2.33
77 F 7.94 8.83 9.20 9.02 3.56
78 F 5.93 4.00 4.00 3.00
79 M 3.20 8.50 8.43 8.47 3.88
80 M 2.35 7.98 7,98 1.50
81 F 3.90 7.09 7.09 2,75
82 F 7.80 6.89 2.30 4.60 2.25
83 F 4.28 8.02 7.45 7.74 3.33
84 F 3,77 7,14 8.23 7,69 3.00
85 M 6.30 7.25 7.25 4.00
86 F 4.40 4.93 4.93 4.00
87 M 7.60 8.40 8.40 2.46
88 M 4.53 4.00 4.00 3.67
89 M 7.80 7,33 5.25 6.29 3.00
90 F 6.30 7,03 7.54 7,29 4.00
91 F 7.10 8.09 6.10 7.10 3.04
92 M 3.90 B.40 3.12 5.76 2.00
93 M 1.73 8.16 3.96 6.07 2.08
94 M 6.93 6.07 6.28 6.18 3.67
95 F 6.64 8.80 8.80 3.67
96 F 6.80 8.00 7.25 7.63 : 4.00
97 F 7.78 8.15 7.95 8.05 3.96
98 F 6.30 6.78 6.78 4.00
99 F 7.86 7.75 6.90 7.33 2.50
100 F 4.50 7.39 7.39 2.25
101 F 8.78 3.85 4.53 4.19 1.67
102 M 7.10 8.04 8.20 8.12 3.90
103 F 6,75 8.23 8.83 8.53 3.63
104 F 5.80 8.56 8.56 2.38
105 F 7,65 4.37 6.76 5.57 3.67
106 F 6.93 6.78 3.65 5.22 3.88
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Table D-3
A ttitu d e  Scores and Student Grades
Group B
Student Student Teacher
Number A ttitu d e  A ttitu d e
_______________________Score ______________  Score
107 M 8.17 8.46
108 F 2.35 8.04
109 F 4.00 8.29
110 M 5.38 8.52
111 M 6.78 7.43
112 F 7.38 7.15
113 M 5.20 7.82
114 M 7.10 7.73
115 H 8.38 8.35
116 F 4.65 6.44
117 F 3.67 7.71
118 M 1.25 6.92
119 M 7.60 8.23
120 M 2.80 7.29
121 M 8.13 6.25
122 F 1.00 8.30
123 M 8.08 6.83
124 M 8.40 6.36
125 F 3.45 7,54
126 F 4.26 7.70
127 F 4.30 6.98
128 F 4.88 7,60
129 F 8.35 7.75
130 M 3.17 7.31
131 M 4,17 7.87
132 F 2.85 7.71
133 M 3.75 8.52
134 H 5.60 7.13
135 F 9,50 7.53
136 M 3.40 6.50
137 F 5.74 7.35
138 F 4.44 7.47
139 F 4.83 7.13
140 H 7.74 6.93
141 M 1.25 8.29
142 F 5.57 6.84
143 F 5.25 8.52
144 M 6.28 8.52
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Table D-3
A ttitu d e  Scores and Student Grades
Group B
Student Student Teacher
Number A ttitu d e A ttitu d e
Score Score
145 M 7.25 7.67
146 M 2.92 7.09
147 F 7.70 7.12
148 F 2.37 7.71
149 F 6.77 7.71
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